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£H£ AiaCf^ Df^k^l 2£W 2^ 3H 

(72) SSft ^LlMaO-SOt 

ofloiweai 

^BEIl£AlfiQ^D^ii:^25{HI2-30l^d|A|S!?P^AI?PhO|AIUi 
□HNQAIJilb^ 

^S£a£73flCTO^^^25lW2-3DliiUiAI2l?I^^AI?l7WIAllH 
(74) CKB12J 54*81, 



rsn roi 7i Qi s area Tig- 



ajsi ±ui s^i siat-h mrams Bwat tin. ^ s uismhi ^aia= aiz^ x&m mmm n 
ofal^iS Deft, BilSwiofl Bi&xg *t amm ww m wz>\ sic*. 

3 MC30I UHxJSCH SD, 



£ is mram Lf£RH=r AVAI J£ . 

£ 2^ ne^is! mram a Oiaioisj ism uawe £3 . 

£ 4= ±s« b!-sai?i£ oa sac* xpra m\m uerb^ £3. 

£ 5£ e BSOil ffhg SAI01I I2| MRAM SI 01310121 UERH=- £3. 

E 6c ^ SEW IDS gAIDU 12J MRAM ^ 01310121 S^s £3. 
£ a e^Oil mm gAjDII 12| MRAM M 0iEJI0|2J UERH^ £3. . 

S6§g IJSOil M £AI(W| I2j MRAM £ 01310121 £3. 
E 9£ MRAM 2J2J £3. 

£ lOg- MRAM fi|2| ^Sffh= £3. 

£ II s . m fe^Ofl CQ-B ^AIDa 12j MRAM 2J2J £3o|~- £3. 

£ 12zr £ ^(Hl G>E ^AJWI 12J MRAM ^2J £3. 
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£ 133 B WSOfl [QE SAIOfl 124 MRAM gSJ ggs^ £3. 

£ g m^m roe a aim tsj mram gsj g*fg ssse £9. 
£ 15^ ^ae aiSAj?ie a sati-xwisi uekhs £9 

£ I6g £6.^9 MRAM gSJ £9. 
£ 173 g|bh»a] MRAM gJSJ gScfe £3. 

£ 183 a i^(HI tt^ £A|Ofl 12| MRAM gS| S3® S3Sr£ £9. 
£ I9er 5 3300 ttl-E ^'AlOfl 1SJ MRAM S2| ^2oh~ S3. 

£ 20£ B SSOfl tOB SAjOfl ISj MRAM £]S| §^ £SSr£ £3. 
£ 2!£ S 2AI0II ISJ MRAM g]SJ £3*1^ £3. 

£ 22cr S 119011 CQE ^AJW] ISJ MRAM gISJ £9*rS £9. 

£ 23s a COB *JA|0« ISJ MRAM *]SJ aSSHr £9, 

£ 24£ S BSOO U}g gA|0|| 1S| MRAM gSJ £9. 
£ 25£ & 11301 gAIOfl 1S4 MRAM gSJ &S*h£ £9. 

£ 263. B ^S^l ^ Al Oil m IUB MRAHSj UEHH& S^£. 

£ 273 S ^AIOII 20fl C0€ NRAMSJ UEHH= S3£. 

£ 288 S ^9SJ £AI01I 20ii tm MRAMSJ UER.H=- EHDIS^M. 

£ 29=- 7V\ fl^SJ ^3J#2J EST S|£2s UEKH= £9 . 
£ 303 2S XPI Ei^ 2^ UErLHfe- £9. 

£ 313 ^ «»^oj ^ A|0S 2 (H| [OB MRAMSI ^gm UEM?= 5lS£. 
£ 32^ S ^SJ ^AiDH 2(Hl 0» MRAMSJ UEUHzr EIOISWE. 

£ 33£ m sssj ^Aioa m\ mm wramsj uehh^ si££. 

£ 34£ e B9SJ £A|Ofl 30f COM MRAMSJ *|E2# ^SM UEKHS gH£. 

£ 35- B tt^oj ^AIOI 3011 Ci^ MRAMSI ?J££!# L>EHH£ M^£. 

£ 363 m H9S| ^'AlOfl 3(HI CD^ MRAMSI ?J£dsJ# ^1 QEHH- PHy£. 

£ 37^ g ^°!°| ^A|(W SMI tli^ &«AM2| blie^a MSt^ LhEHH^ ^£. 

£ 38^ s £AI0t1 3CHJ tU^ k^P.AM2J d|e/^g UEKH^ ^^£. 

£ 39^ B ^S^l ^Alffil 40fl Um MRAM21 UEKH^ AfAI£. 

£ a ^ A|W , m l[m mm2 } ^S^^ 99£. 

£ 41g g gAIOI! 4011 t[}^ MRAM2J ^S^l— 99£. 

£ 42S S ^A|0« 4(H( CUB MRAM2J g^g ^gSfe E*9£. 

£ 43^ a ^A|08 4011 0^ MRAMSJ S«0II2| UEHH^ S9£. 

£ 44^ g ^'AJWl 4(HI CU^ NRAMBJ ^^C112J ^# UEILH^ B9£. 

£ 45^ B «*32J ^AlOfl 4(H1 CP# MRAMSI ^^08^ UERH^ B9£. 

£ 46£ S SS21 ^AJOll 40fl tUB MRAMSI ^^Ofl£| LEfUIS S9£. 

£ 47^ g ^S2| ^AJOJ] 5(H) CU^ MRAMSI L|£HH~ @9£. 

£ 4&s s ««oj ^Aj^i 5Q}i [[>s MRAMSJ U£HH^ S9£. 

£ 49^ S ^SS| ^AIWI 6(HI 0>E ^£*3 7I5TSJ UEKH= E*9£. 

£ 50^ B ^SS| ^'AlOfl 60fl COS ^£111 PI^SJ 7g§ UEH.H= 99£. 

£ 51^ ^ah^oi MRAMSI LfERH^ g^£. 

£ 52^ B ^SS| ^AIWI 701 [QE MRAMSI ^2© LfEJUl^ M^£, 

£ 533 s ^ A | M m ajs MRAMSf LfEfLH^ ^£. 

£ 54^ gufBjoi iffl?|^a MRAMSI LIERH^ B9£. 

£ 55^ S9.rai°J iH^l^lsfa MRAt42| LfEH-H^ B9£. 

£ 563 a b«o| ^AIOU 801 CQ# MRAMSI L^HH^ B9£. 

£ 573 s «^oj ^ AJW) BOfl COS MRAMSI UEKH~ S3£. 
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e 58g & $a\w eon we mm ssi ueru^ awe. 
£ 59^ s gAioa m urn mm ms. ssa uew^ awe. 

£60§S ^AIWI BDf! CDS OTANS1 U€J1H£ AfAIE. 

E 613 a asai SAIWI 8W CDS MRAH2I SS© UERH£ AWE. 

£ 62- s ijssi ^Aioa soil ttm mum »2 uehh^ awe. 

5c 633 a g m 8011 NRAM2) SSSfe SEE. 

£ 64£ £ i^5J gAIOll 8011 IP€ MRAMSJ ¥M SSSfe SEE. 

E 6Kr S 3AI0I1 801! CO© MRAM2J UEHH£ 99E, 

E 663 S g^oj ^AlOfi 8011 COB MRAMSJ QEH-H^ SB£. 

E 673 API Ely 7HgS UEKHfc ES . 

E 633. S01 S^2j HEM a^|S|^S UERH£ E3. 

E 69ir Ei^ API 73^ £S*lzr E±]E. 

£ 703. API 73^ 3£*R= S*IE. 

E 713 API Ely Sl^ ?30Hfi L|ERH= ES. 

E 72^ XPI Eiy St^SI ^£W§ UEHJIzf EE. 

E 733 g-AJ^ Ei£ ifcXiej UEHH£ EE. 

E 74^ £3 IS* S-AhS £*£J *W«5N) UEUH= E3. 

E 75^ MR AM M CHQ|0|3J UBtH~z AWE. 

E 763 §2HSI MR AM M OiaOl^ UBIH^ AfAIE. 

E 773. M2H^ MRAM g 0ia0|2| e?l- sJSE. 

e 733 g^2j mum n oieiniHi m^m es. 

<E9*I ^fi ^Ofl CHS* gg> 
MC2, MC3 : tfW ^ 
54, 83 : A13 ?JE£) 

66, 85. 166 : MRAII ^ CH9ICI 

67, 64 : 0112* SIE2 
87 : SlH-2 

86U 1361 : OilES) M Oi£flOI3 
164, 103 r AJS HIM* 
167. 184 : OflS bIM£J 
167 : HIMd 

125 : mm gy 

223, 235 : S^Et 
127 : BfeT 
122 : eSfl ffl 

io : ei^a 

F6L : M2HAI d|M<3 
Pa : M2HAI ^Ed 

shb : xm\m 

e 1^3 api s^imi ^oi af^i Eiy s^m mm onsa ^sai oie^^ 

& oiifia oieiioim ^ kpi 7iet &Aiofi ^ 2101Q. 
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<Eiy XK7I *\t* 2:2r> 

&%nm &X\£M AfQIOil DIS m\ Eia SSKMagnetic Tunnel Junction : HTJ)£S * 

£ 67£ MTJ21 ;H^£P LEMCf. £ 67WIAI SX}g»3 FM21 S! FM220U SJSB TB7f AIOIOH JISI 

X]£§ Bi*l£II2. 3X13311* S RG2W^ S2J0I e!7EI= SJCH 2iQ. 

01 Eia XI-71 ^(Tunnel Magnetic Resistance : TOR) fi2|S Sol SO. TWR SSHHI CHSK31 £ 
60~£ 70^ OI^Kfl S»CK 

£ 688 S0| £fl US N(E)2J a*?£g UERH2 SACK £ SSHJAI^ S^Oil #EH S£M, §^ 

Oil El UEKHH, SJXV^h CKF S^Ot UERHH SIP-. ^, £ 68^ 

m&\ sw^ ^ sara i*w ws.m u£r*q. 

££*»■, £ 63GflAJ£ 3d flSa- 4s ?U£ S S|2Q| S^IDW SAW #2901 2A£ H^og L|Eh 

LHI?| W8, IHSDI E^oi $$WA| ^SSLIOI Sirr *H*|(hatch)£ LfEKH 

2 S5D. 

5101 h^OI 2£ 11^01 SWAI 3XW #S£10I SIS Sift S, 3d ?B£°1 SOTHAJ 
«!2| £2 *ffl*«!2| ^2 ^Qs^l ffli^OIQ. 

S|. 4s ?4I£5J ±3 4=21- ^ 4^ S«»tfl [Ql^Oil 2T^Qi= St 

£ 69 a £ 70S TMR 2*|^S UERH= SHDICh £ 690flAJ^ TBSI £JAK^I# 

FM21 M £!Xf21 3d 31 £ S. or** ^ SWHJ #EH I^r *1Ar^ 

»S 3!*r2| 4>EH SSSD SSI JIH^CHL ^ S^g Sfe'OI SQ. 

TB2J °a lOT£x]|^ 2x11 5 A1 Xf$f ^01 ofe^S SCh 

S^2J Eiy^S ^ A|^" ^€H2|- §S ^EH2J ^ S^S^ ^OT. £ 632J S^, Al^ 

^EH(^XI^^# FM21 LH)2f ^EH(SOTgflI& FM22 LH)2J ohtF ^Bi B^l EDi^Ol!. 

Ely 5H7^H- Em cim£ ^2IQ. ^, Ei^ 73^= SK1ISO. 

trs, s 7ooui= ai^ ^raf^x^xii© figi lh)^i m* ^ &eh s^i- 373 

5!, ^H(S-XKS^1# R122 LH)2J ^ ^32J 2 AMI ^ SjA^J ^01 Stfl Uil^CHI, Eiy 

swwin, Eiy ^oisa. Eiy xpi xit^s 

WIAi. ^^2J ^AV^S!=2| AMI- ^MJOI 2^2J 73tl# ^CH ^1 t&lH 2i= 3^ 

2i ^1 o}^, Ely Wl Ait^ £f^(Tunnel Maanetic Resistance Rate : TMRR)S 

R A 



££, MM. PI, &XI«*fl# FW2I SI FIC22J ±2 S^sOICK 

BO. 

r> T CE P )+D ; CBp) 



^, 5l|SD|3(H|A12i ^ ^SUf ^ V EH g£ M<^^ 3HSCf. £t^, 

GUI At. i 1 0il ^ SBloKtt UEJ-^Q. 







Fe 


0.44 


Co 


0.35 ! 


Ni 


0.23 


Hi«F^ 


0.25, 0.45 


FeCo 


0.53 
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NIMnSb 


1. 0.5B 


PtMhSb 


1 


Crtb 


1 


Fe.O. 


J 


(La Sr)MnO, 


i 



0I# TMR 0I9*K)L m2| 9*2*1 *S| XK&r £*m 0 -^S 100 Q\£M3\ C|0|Ei§ 713 

Sr= SWr MRAM(Hagnetic Random Access Memory )OICK 



? r nssoi sack 

£ 710IIAI §3# TB^ iftrgflld FM21 3 FM22 AjOIOfl JIM. £R|gXld FM21°I ^"Ofi— "^Xr^SI 
# AF7h HH*I£I01 2lO. £. Bl&asaa AFOilir Z)« #Ei± a=«, FM23Hrr Oh 

OIU£ Q^ft SICK 

£**, £ 72ir i5! £JXhS Eia Stt ±XrHJ BSD02I DEftHQ. £ 7201 Ai TBM 

^XhS*A^ FH21 3 FM22 AlOIOfl JMM, ^X}£xfl# FM212J g^Ogfe egftt£xll# AFM HHWKM, 2» 
3XW FM222J ^Dii~r 2>ttH3*i# FN23S MXtthll SiQ. 

0I2IAI, Hra»gS|# AFS-, 01)5 !r(0IE]g)S 20~30atom.J: Jitters lrMn2£ ?gSIDI, 9X12 

us fm2i°4 my mm n^xish xm 21 « xwkh disk* ys^i chbjs ^oi ws 

Oil, S-A^^|# FM2I3A|£ S£XH=!0| B CoFe^r 0I§£|H SICK 

£th 4*^ m 0|g3f0l SSt> b»£r SOI, E1£ API WtJ- e##(TNR R)g £3 S^SQl ^ ^01 
(HSU, ±3 &^mo\ & XHSSAi CoFe7 r 0|§9j2 SICK 

^Xr£3(l# FM220fl£ SU** CaFe7F OlgSH SJXISh FM22^ 3^ 2|S* Xr 

£141 WtF £hL*s 33101V 4= 2!£^, SXr^OI ^ XBS^OI Hr^SfffrCK 

£ 72*J ^£ Oil Ale »XrS*il# FM222J Tim ^2 o 1-71 gJfl IT ^3<SS, FN232SA1 

fiXr^2r ±B g^MQ\ ^ Ni^e.^(it|^SQ|)e A^t]CK OlOil CKh, 9X^^I# 5,*-° 2Ji* 

XWS Xh2h eSAIS 4= 2iCK 

5c 73^ £ 72011 EAIti* ±E m*1* 9Xh2 EM StJ ^*2| ^^I^ej UEHHH, £ 74^ ^71 

^^01|,H2J T«RS| UERHH SIQ. 

£ 73WIA1 7ie BO ^] BHxIEJ »^AF2^# AF S 3X^xU# F>f21^4 5^#xfi ^Oil §3# 

TB?h HH*iaH, §2# TBSJ fe^Ofl 9AF£H# FM230I BK»£1CH SICf. OI»tf ^£0{|Ai 21^ XhTtlg £1 
?^eKW XCT X!*h H&l ^SH- ^Sti" £ 740ICK 

£ 740AA13 I! ADD XWI( I Oil (oersted)-*,* 79A/bi£S e^Oil E1^ API *t^(TMRR)S 

UEH.HJ2 ^Q. £ 7401IAi£ TMRROI ^^oHl 2i= 21, XFSF «^0B Hfit]- XWI7I- 

^ 3iJ( x 79A/R) S£S ^ A^l &*'0fl ch €K jj ch^oj ^Efl2|A|i7h SCHXI= ^ 4= SiCK 

^AMOiiAis oiiaa ^^he xpi Eiy ^xf°j ^7H^ vxidHsi XrSi- ^twi «Bitt. 

^ I Oil CH§A[^ C1I0IE11 7|^ttQ. 

C1I0|E1^ MSB! ^011 ^§ E1^ XJ^I Mtf^ SSJ© 9Xlt^S^ 4s 

2JCK 3EIJ3. X^l WX|S| etrS(TMRR)GI 3^ 9XI*P| fil^l UBSOil. M^MOI ^ 9 

xksjo XHS^h i^AMOii^ sei^ia. 

£E» 0I0IE1SJ 7I2J£ HH5(51£>! S! HIMil)0li XhfflS 0IS5KM. «»2| 9 

XhSaSJ XJ-^F 3£fA|?l2 ^CK 

<MFAW 

0W # WWSI EZHOflSAI OR ^ USP 5,793,697011 STHEIOi 2i= MRAMOO CHtKH ?5 ^| ^3 
£ 75^ MRAM ^ OlcllOI2f ^# UEKH^ AhA|£0IQ. £ 75011 Al ^2 StSS^ HH^IS «£^»<1, 2. 

3)2j ^aiiAi jaxteK*. uima(4. 5, sjoi s^t^'i hhaieioi sick 

3EIIL ^ d|^>3 Ami Oil DI?4XI~ Z| HI g Oil tfWM ®(0|^, ^BSWI SiJ*r= 2^£ 21 

9)01 «^E|Oi 2iCK £ 75WIA1 WH£SA| £A|^.r HW &0\, MRAM ^(9)^ ?4£fi ^Dil gEI» pn 
St 1, QOI2£(7)Sf Xh7l By Sfcr ^XKMTJ: 8)P^ s?#a ^501 CK 

£ 75^ MWM ^(9)2J UEKH^ 2^£0|Q. £, £ 760fiA|^ ?-l£>!(3) ^4 MRAM fl|(9)S 
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01)01 stAEIDL Pn Stt DoU4(7R "SSQI SID. pn gtt P0I2E(?)^ ££l£ 4M&HK13) § 
21 IMSCK 




Mechanical ft>lishlng)S S§£t5EI0f S!Q. 

(18)(5|- ID™), CcFe NU,F8»2| HiSSOl^ ^gSin, Afir »«0| ^Ar3*lliK20)(^ 
90 6™), AlA^S ^2E1~: Ely UHEICH#(22), * <=M 2r»2J CoFe^ a* 20™°] Ni ai Fe„2J 
efSS ±sm 3533 »3 (24), Pt£ ^q^#(25)^ :?HISKH »Q. 

5, HHEIOiS(22)£ *M 1~2nm2] AIM ID*I» 1EIZ0I- <i^O0 2|fl 1Q0m7orr2J »± 
e| 9HHIAI 25»/cri2| ttffl SSS 60-240^2 ^£1$KM ««SCK 

£ 76(Hlzr ^AfoW SttWEh 7|£K80) £E|£ a^(13)°I 2 3 Oil »}U21 a MTJ 




EEtt. WTJ(8)2J W1 Eia XWS E1£ HHEI01#<22)2| * ^Bfl, 9, 3 BHEIW feOISh Btt OfS|2| a 
9 TIB?! s2| .«*5| 5£0|£ H^l 2|St!a. 

^he 5fX^^^(24)g 01 A| °J|AI^(easy axis)S 3SSI£ A*2K7h SOItt tttfff 

s 4* sia. 

*ra S^«3S«#(20)s AfSt tttFOI 4:^^ S>^»#(24)2| 0|A| «|A|^2| 5BI*K)L <E*N «AM2| § 

01 mi H§ »» ^(unidlrectlcml anisotrorv direction^ E2J2J2j ejOl )0IEf2 « Q. . A 

= e A^igas (24)21 0|A| 2m v a|^= MTJ(8)2| 3^ 0I»« (intrinsic an i sot ropy), Otfl 01^5 
(stress Induced anisotropy). «£KN ^l2io^= 01 24^101 S*BSO. 

01?|A1, OI^OI^ ^Ar^xfl^ ^ m% SfflSJ Ah^ 0I^# ^□l^fOI, OPI OI^QI^ 

S-A^illiHI ?m S^Ofl A J^I^ AHI- OI^S 2|0f^Q. 

£ 750II £AI^ Bm SOL MTJ(S)^ sshwai s s^gi M L J^s^oi 

# SH2 2JQ. 0I318 MTJ(8)2| *!^Ofl 7l°lote Ol^e Ol^oKW, SX^J||#(24)2| OW °A 

M±m &m 5±3\ UHSOIQ. 

^SEl^ S?ArSai€(l8)S ^1 ^»ga#(16> ^Bfl Hl^Q. 

Oil A^^#^ IE Oil ul^lS ^AhSxfl#(24)2J OIAI °^A|^ ^ API 

iti", ^A^1#(20)IU ^ArS^l#(1B) AH3|0]|A1 AH^OI ^Pl OHSOiL_ 23^a*(20)2J *m Jtrf 



MTJ f 8 } 21 

^SOI ^^T3V"bl5^§A^lflS720)2| Ar^*l!tf2j"e>gOil S**crtl* 2iQ. 
<MRAM2| ?IS/e^ }Hfi> 
OltK WWGI 7|S S S^tHI CHofOl gs^Q. 

l^h Ql ejfhaS SPflsl TS^¥lfi T^AIEIOI MTJ(8)2J ^51 ^Ar^«l*(24)2J 

AF»S«OI B LHOflAI SI3EI01 QIOIEISI 712101 «4HSCh 

01 3J\= »mU(24)S| Ah^OTS MWOI »aS17l AJSISfe Af^l)SQ5iAI 

£^ ^7^1 £112. ^HM ?>Wg*ll#(24)e] SA^Hl- AMI- Ol^^S 

*IEfi S ^?IOil W4S5te Tfflit ^A^il#(2D)2| US £13 API 

Al ^£1, #^ol ^ S3PIIQ*£.>Q. fiJlL^ra, ^ flajCHalf select) ^ «^AI^|AI 

21 Al OID. 

0|2h SOL W2EI 3 CHEU0I2I 0|9R«S A|2J ^b| WSWPI ^*H, 7IS 3^ MTJ(8)0il 
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i/S I B«s5 . ™/«V^& SSi 5(9) Hi iBR* «aSS£7l aBSOil. MRAM 8(9)21 
*EHI I? 4> SICK 

MTJ(8)2J HHEICH 3(22)21 ^ ^JMl OtSKH 7121 734= tt^SS. gSrtt 

3EIH, MRAM ^(9)2| HQIEIfe 7IEJ SRMCr S£ 2W SPPr MTJ(8)1 4^££ Si HI! S4§*r 
£ MRAM g(9)2i aStl SUETOSSJM CTBQ. 

*mu g«ftt gfOI, MTJ(8)2i Ely St#g Al^ #9HNAJ2| ±5E 2-Ar2*y#(24)f 2J ±5! 2] ^ 

sat sifrdig *s ^eh As* %J^&omsi %TOra«(zo) son* soi 4* m?m 
o. 

Sl6iir^J(8)d I 3lW Si! 2H£ HUE1SIS MRAM £1(9)2} CflOIEiM 9<W 4> SO. 

c£ gra we^l a^gse ^}7fi^ °A1^ K 4: Sl£CH, MRAM *i(9>2| Tim £#HW StfS SfeQ. a 

<7|gJ 

OloK KRAM2J 7|gJ SSTOI CH?K)| £ 77 g> £ 78# Ol^oKfl 3S+ fiSltf. 

£ 77£ £ 750U EAI*k Gil 2 El m WfllOISJ ^7h SISEOIH, *IE3(1~3) 8SS «E£ ^gj g 
g(53)0|| fi^EIH, Hie£<4~6) SfBS 3W 7] 01 g£(S1)0H E^£IOi SICK £, £ 782J 

EKWir 2^£ SO-. 

nan. «Ed(f-a) 9 ui^d(4~6)si issoa^ ^ 7jas ubiw- mtj(8) s qoi^e 7i^s je 

A|£|S pn StT CK3l2E(7)7h W£|S10| 2iCf. 

$IEfi(l) ^ aigi3(4)M 2V\g\B S^l ^ohS, 13 g Oil MRAM ^(9a)0l ^ 

BJSQ. 

^EH^t Mf^AM ^(9a)^ ldl^d(4)M I.SK $lEd(Dt 2^ I 01 3^ AJ- 

.ins ?iaaa. 

2^ U a I § CHhi *HS0I ^ LHWAl WgoVe MTJ(8)^ ^§ &Af^X-il#(24) 

3^71 liB^Oft, B> d«l CIS! MRAM ^ (9b-9e)(g|E<3 SI Hl^Oil I.U I S 0\± OTWO H^Xl 

DS\U. l t SJ I Oil eitT X>?«^|- g^a, mSZ\ ^(9a)2J i2EM S-A^J|#(24)EJ »3» 

*g*m SSo^ □ 57|7h 

t£ >4r:^)2J iJAI^«l#(24)2J ^31- ^TH^J AFsh W 4^ Si£^, 

is u s i V^okbSI h Htsa^Ssi ^thIiq. e 77oiiai^ bisd tsich ascs 

1)£ 4HEd 731CH SIS(53)£ 2i7l IDISH1, SS I. S 13 ^ 3^°J ^ 

4= SO. 

£ 78^ U|S^(4-6>(tl|E>j BL4—BLS) * ?JE>d(1 -3)(^E£| WLI-fllL3)2J SST S! EJOIS^ 
1 UEKHol SiQ. 

£ TBOil EAIti- HKF 1T01, Ai°J a|M^ ^4~BL62J S^Sff ^^^J^ C J J^'l 

S^T VoS ^SBQ. £t.N 3!E£! fflLl~BL324 22,^ HH, SE^ 22/ V.S £3 

SD. 

CH7I AlOll^, Oil 2^ Sl(9)2j pn Stf □0I2E(7)(HI S| BKJICM^ ^BJE^ ^SSP-. £K> 

C^£^, M^IOil CH5ha E 77 2 £ 761 0|g*IOI EES SStO. £ 7805 £A|*! UfSj- 

^01 ^IE^ KL12J V.06A1 V b S LH £1 b|M^ BL42J 2^ V b 01IAi V.S S3, ^(9a)^ 

pn SS- DOI2E(7)0il £ HKJICH^ 2!7|*»Q. 

2^ ^ Bldo? U|E^(5, 6)^ CH7| 221 V„ HCH^OIH, H|>3^ *JE<3 BL2 3! VL3£ CH7I SST V. HCH 

soo. 

BE, y ^iH ^(9b^9e)QUA1^ ?JH^^Ei dlMfi2S2| 2^ £711^, Pn 2^ CK3I2E(7) 

(HI 0V7I- SJ7B] Ol^OiU 1 LH9 ^^Al ^Q, 
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i(30)(S 77 ft£)S| SPW gg&Q. BlMd SOW *S<5I>2 JWJ Mote JW dBM* 11 - 

ail? asaSs s5Ict5si ' aw fliaoi 21= aoiae s**jo. 

5 s 77Hi sxi as(30)ej m«o S uefti! am m\, e*i ssc30)= ntjwsi sthsi 73a #aoo 

HOIH »»«} £ HIMa BL42J- S1ES W-tSJ SB'S QPI*13 sfflHXISh OilSa ^(9a)2| 

£B£ 5?^ «<HIE SJISCK 

012 gsy Hist aoi, nrau nag ?isi ais aisaa jieam an sa i wa g g^cj ^ 
a ±n a ?iaoii quisle *mm flat!- kmm* usse as m ^&°m. no. 

i;#f|^„^^ i«j?HP anas mss* «a ssi 953 m m 

i^e ^hSil#2j _ ._ _ __ 

^Wil CHSfCfl 40-50° 2| ?>£^ HH*I£!U. 

B rai EM 3WI 7121 #71 Wl Ei^ S^OI . 0IHJ«£j£g ~* Dm 

• §01 S^iiBI, ^il2 ^2^01 ^71 fill SSI SI #71 fl)2 £3^21 WI3 SI M 

4 MOS ^8tjXj^E1# sr^Q. 





4 MOS M?HXI^P ^=Q. 

a gJSOtl CCfg WI 7n Sxl^ #71 Ml S ^12 MQS SSj^l^Ei 2R2| #71 fill Al-OIOil 

§H T#7I W \ kE^ HOm\ S% #7f 5k MOS sbh^^H2I- §^ ES^SJ 36 MOS MSiXI^M □ 
±m&. #71 HI5 S fi!6 MOS MSJXIiEiei filOi S-r- — - f ' ^ ^ TJ ' ^ Tj'i tj— 8 n, 

3 S^JOil S^&D. 

E1^ 

CHBIIOIOil i JM _ 

^-lo!^' oj^f Ar,r^i oiiaa i a chmoi ^-oii 51 

£| TiiOiesi 3^(HI ^ 2^E|D1, #7| ^1 fefil WI^^J JH^h #EH0|| Si^ #71 

01121 #71 s^2J DilHEl -gj 012801 ^<32J UHOfi S^SQ. 

s iTSOfi C0# ^71 7|2j ^-71 ^OiSE &^ia DilSBI 3 013101 2 M ^ #?L .*SirJ! LSI 

«h^i^%^ miaa ^ 01211012 &^*m #71 oiiej #71 
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SJE2U- #7| sf^SJ 0i2fl0|5 ^£3^2J UL^Oil 3*19 W2 2£J fcEl g 

e»(HI S^EICH, #71 tea 7flO|ESJ 2JS*S a# #«{H) 2*= #71 6|£21 gSS 323 

21 l^sif #71 ^21 oiiaa 3 oiaiiois <s^d2j woo s^ao. 

e 1,-gOil CDS Tff\ 7|2J S«& BIQ^^S JaWKH TOMBl^g d|E£ 51 ^2J ^ 

£2, #71 q<£J d|EAl2f #71 £*^2J $J23I!}2J jn^^OI ^ Wxl&IDI, 3012 oHJ2| W\ 

5^ ^4>SJ M2BI 25 £*4=2J Dififil ® OiaO|9J. #71 ^4>2j pa2IJ CH3 

0|(H1 U*|^ *|^2J Ofloj #71 ^421 WISHI ^ CH£fl01 TPIOi Ql#of01 HH*1& ^2J Dfl2 

£1 'J CHSIOI 3CH2 tf*U2J 01123 *! OiOIQISS StftKQ, #71 5}^2| dlM££ #71 

DilSJ dlE£2l- #71 DjISEJ g OiSJIOl £aJSat2J jW^WI W *fl1 £tt teEl 71 

0IM2J ^Ofl 2» S^EIDh #7! Ell tea JflOlgoj ojqo ^ Efj0i( o,^ 0121 

uisasi laa-^i wsa a oiaoi ^^sj vm a^!Q. 

5 ITS 09 C&g A}7I 7|2< #71 3012 fiUJHI M2E| ^ 0f£flQI5M ^ SMI, #71 D| 

2EI M CHQlOISOfl 353= d|S/*3K #71 M2a 3 0J&H0I5 ;H7H0f Oi^&KH 

hhsis Nisei g oiaois se^i- 3m. #71 ^42j wej diss^ #71 ^^sj sse 

H|eaih|. svso| ^2^1 g Of£ilOI3 £^22^ m*^0il ^ &X\& J3I2 ^ teEl 7iO|M21 § 

^chi ^ s^aoh 5912 ^a fljoimai jh^ ^aoii si^ hi^ 

s irsofl torn w\ m\z= his^h^ is^Kfl ra^^e him*! a $i 

&y s^o 3£#k= msei wiaa m cHaioi2f, ei^Ei^ #?\ *\o\ 

^sx^i^si eor^ °-nAi^g roe ^-?g^ ^ai^iq. 

B i^Oil mm XPI 712? #71 s*01£ W7I Ei^ St v 0L #71 01X1 ^AJ^7K #71 ^ 

2J BIM^ #71 5J4£J ^lE^EJ t^ltlE^ HH*|£JH, #7| £]^E1= #71 0IA1 *JA] 

>:2J #7| BIM^ S= #7| ?-|Sd2J S?# S,^>^ CKf #71 WSa ^ 

S ^SCHI CW H7I 712} die#o S 2^KM OH^^g ^^9^ ^^24 gy s^oj oj 

Hi!, #71 m>2\ Bm&2\ #71 ^^2J « = *!2^ 3*^011 ^ HHxi901. ^Di£ 5hU21 XPI 
5tJ^^ M2EI S?012 $fU2J M2a ^ CHE1I0I2K #71 ^012 &h 

U2J Di|2Ej ^ 0iei|0|2J , #71 m^°J dlM^ a #71 5?4^ ^2*|2J 2l^tHl W gflEIDL #71 «s» 

ui^d si #7i ?i2d2i mm>\= ss# s ^che oiusj ^siai yiMd^ 

^CH£ «^2J M2HAI ?4E£!# 5*^Q 2iQ. 

S CDS ^71 7|2j #^|^ #7! ^0t£ ~5\U*\ Oil H El ^ OlffllOlM i^H. #71 Dfl2 

3 y OiGlOlfe DH^ejA^og KHXISIDI, #71 ^CH2 *H-f2J M3iA| HIM 2 E, ^CH2 t^2J ^EflA! 
SIE2£ #71 ^4=21 0il2a ^ Di2flOI2J UH^s IKf OH^^ ?S^h2^ ^ HHXI^CK 

g ^schi w\ 7iei 5^1 e uis^ss &tft\o\ nm^±m hi^^ sy $j 

2>M. #71 ti\^*2\ #71 ^^2J 31222^ iQ^M 2|2f «H^|2|D|, ^tCH2 

Eiy stiui-^ waa ^s£i^ oi2a *i otaioi^ #71 uim>i a ^21 

?4E^ e ^CHE 3KS*2J =?H°| B^OIl bH^ilDI. H|M>3 S ?JE2 ^ «0i2 t^Oil h§ 

~ lc £2(ni 210B age^ ^oiE mu°\ 2mz.m. sioie ?hhhaiei^ ^Hiem aa. 

S ^SOil 7U-7I 7125 #xl^ #71 ^OjE o\L\2i 2}^E\ #71 ^OiE ^HIHAIEHS 
^12, #71 s^ei ti|e>j^ ^;H7h ^re 01 ?J dlMil^ ^^o^> #71 ^^2J °jqE-|£ #71 

^^21 dl^A!^ 2|2|0fl Q\gt>\Q\ dl^Ai AfOIOfl 2)71 S^EfE^ ffll^S ^^SJ | oj^Ei^ S 

tmOl, #71 maSiMEi^ #71 °l^E12J ^H2J E^OflAl #71 ^4=2J BIM^ 

^2J0fi CHSbI-W 27I51HS 2^51^ 3HuBAlEiM 2«!0U2 2iQ. 

B ^SOil tt}^ 73-71 71^ s^q^ #71 ^21 ^E^ ^7H7h «TS OlfU SIEtfgre ^#9hJl. # 

71 ^4=2i ojqEI^ #71 $12^ CH^WI $12^ AWlOil 37|^S B^£12^ BH*1S 

^2J ^2 oj^EiM 2^ 2tmm, #71 ^21 ?HHHAJEie #71 21^E12J UHW^2>e MH21 

B^OilAJ #71 %£2| $|£<M Z.»-2{0il CH^lOj 27|^H^ S^EJ^ ^^2J ^2 WHAIEI^ £*J Sfiuh 

S ©SOil CQ-s ^-71 712* S 1 *}^ SJCH2 oKJ-°J ^231 S2K 2^DS ?2E1DI #71 5? CHE SKJ2J ^2 

m mm nmmv}. ^ai^ ^ssidi #7i «i <^tm^ ih^iaisj-, #71 wiaisj ?h^§ 

^oflol^ 793 7|=QL #71 71221 2|^ ^3 Oil !fflX|5JDI, #71 ^012 5HJ2J ^2^3 S2f 

2I^S!h2J AI2: ££M #71 S^S S = S #£1^2^ HH*IEJD|, #71 

xmnw 271^^ s^ei^ zm\m m&m, #7i ^012 o\u^\ ^exa ^oie *h->2j 

Af7! Ei^ 5^l~ 01I2BI ^= ^dlfflOl OflSEI m 01WIM 5^ WI 71^ 

e ©S0« [P^ Af7| 712? #71 *H302| 7H^ LH^ S) 2I*0B UH^IS Xfil &St^ 

2h #71 KH|7dl21 m^OU UH^lfe! ^12 2^ ^?d|uH2 SiCf. 

= ^OU ^71 713 S^j^ #71 ^CHE 6fU2J Mt2*B SOI #71 0il2EI ^ OiEll0i°J SIS^ 

i^he ti^ mm 2^ s*^m, #71 ^ s s #71 sis sseioi #71 *naxg lhih 

S ^SCHl LOe ^71 7|2l g-*|^ ^Oi2 u^U2j Af7| Efa 2^01 ffi^ ^ 

^XhS^I#a ^J2, #71 #71 i£§ i>^»*2f ee$F7iLK USQ 2 ^XHa3 ^ 

74-9 



PAGE 14/115 * RCVD AT 5/4/2005 3:30:37 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF.1/5 • DNIS:8729308 * C SID: 50327446 22 ■ DURATION (mm-«s):4a-40 



05/04/05 11:38 FAX 5032744622 



MARGER JOHNSON 



@015 



J 2002-0065323 



sum ^QOf saq. 

B ^SOil Q>^ W\ 713 S^ie #71 »3l*l7t "^aKSXIIS ^530i 

a ran ©a ~s s^wi was ^oi£ ewsj toi hb s^w sg*^ os^m 

30iE §K2 HQ. 

?a &aon Um TOgS] 7I5£ £71 G^EIOI #7| *?0!£ #71 S£J£5A1 RAICHS 

a tajo,™ ras MM 71 »S #71 P#SK)| £71 S|01£ XF7I E1g B«2J fit^OO HH^ISJCB, pn 

a &9<hi 0}^ tt£*G 7JB£ £017* EI& 7IS«K #71 7IB£ #011 Was OHS M«2h #71 DH 

<A. £AI0tl 1> 
<S £A101I2J 

£ S3 21 gAIBO lOit CO" WM= mm ®m i£§ 2OT3*fl#2J 01X1 0 -4A1^71- d|Gd 3! % 

idVwswa aKfe, uila si ansa *o~50* 21 ^£H owe* mram an hh*i 

<A-1, 3*1 

<A-M. MRAM fi|2| ^> 

oai j HRAM'tfSl CH^stS ?gM tHSfQI £ 1# OlgSKH fl9C!Q. £ IN £A|«- MRAM @ MCfe n g 
SI5ft(10) SI p ££I5#(11)0I ^#£IDi = pn LK)I2£(7)M Sffi 2iQ. 
3BIH, pn St; OQI2E(?)2l #^D11rr S^SJ! ^B£( tungsten stud) (12)71- ™«ai2. pn S|f Q0I2. 
£(7)^ S^w i >^£(12)§ ! WH »7| Ely S^CMagnetlc Tunnel Junction : MTJ: 8)011 27132S § 

4SioTs&Q. 

MTJ(8)£ 52013. OKHS^Ei'^AJCHS W!3(Pt)S§ :?«H = 0 -5L ( ^"ri?TLi?a?i' 

Nil.Fev.SJ I&^SOIS £71 2TO£*H3(I6)(S* = m 4m), Nn»Fe*S3 ^#£1^ «^HS3l# 

fl8>(S»- ^JHI 10™), CcFe ^ Ni ai Fe r BJ fiJ^SOIS ^ElK, ^ S^OI USS ^AK2*fl£(20)(^ 
= )Jil 8m)« AIASS 5^£ie Ely UH£ICHi§(22), ^ ^3HI 2n»HJ CoFefih ^ =)HI 20n»2| Nfc^SJ 

«J««24)2J SXfSJ ©SfOUAISJ 0|X| ^A|^7i- £§£101 SICK 5. ^Ofl ^5*> ^ 

01 5^*>- ofH ^Al^(hard axis) 7 1- SD- 

<A-1-2. gfflSJ MRAM ^ OiaOlSJ &Mm 
£ 2- MRAM LiEfyjQ. a, MRAM ^ MC1S m^5}o S AhAIESAI QEI- 

LH2 21Q. 

£ 2M £AI^ UKf &01. S««^ «LI2| ^^0||A1 nm&m, ^ gti^l- 

711 tiH^I^ ^4^2J B|EJ5 8L10I HH3E10I SIQ. 

□Bill, ?-I£<m ^ bl^d AVGIDil DI^AI^ 2^ HIS (HI l*AM ^(01^, ?lt$m SlSo^ 2i 
MCI D| ^^El'Oi SO. £, ^ MRAM ^ MCI Oil S^^S UEteos MRAM M WC12J g 

*?0I ^ 4*ISL2 EJCH SiCK £E, MRAM ® MC1SJ 55^. #9 £ 1011 £AI^ MSei M MC2* 
ST7^IOIAISI, 01 5^011 31S OHJQ. 

£ 3^ gEH^i MRAM ^ CHM01CHIAI 7i^J <SB\m S^I^HS U£HH= S3£01Q. £, Ol^lCHIAi& HWM 
MCI OS SHJ^^. MCU, ICIb, MClcHJ ^.^M S^£ 21Q. 

7i& al oi£ai^ &v\m mm ^j£d a mescal ^i£d ^ ^ timiiss 

21 S« SEIS, U|^ AWl-2(Biot-Savart) ^^(Hl 2J*B 2^ ^l&il^ Sr^t!Q. 

Ot7I Al f HI Mi? ^^Oil Xf^g Hx, $1£<3 ^011 AfTHII HyS 2>CK 3E1H, S°1^ 

£, £ 301IAI21 S^^h a»^fg ^eh y|E^ BL1b0flA1£ O^SVEi ^|S, ^ $i£<3 WL1a0flA1 = 

&™ WL1a S H!E^ BLIbCH] 4^?1 SH19- S,^2J ^ 0) £3i ^)UiJ Ai_^ 

?fl Hx 2 Hy7h StfSQ. 01 3tt 7M7F °J7eiS, ?i£d WLIa S i!^ Uimd BLlt£] m^Di! 
Mm\0\ MRAM id MC1o21 S^fi«#(24)2| TJSt S^Ol S2| SLHOilAI Sl^oHI, OOiEi^l 

7I2J0! WHS D. £ 3011 A1^ MRAM g MC1a23 S*?0I 90* 01^ 4IS5EI01 £AJEICH 2AQ. 

□am. *i t^^i a>2> oi^db 21*11 o)xi siiAi^£s ^soi cason, as^ss 
as a.^(i80° a^)£j>ii ed. 
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cc /d eh wie/d Rt UNI 2!^ ^A£l B!- £Qi ^ MClc^ BL1& ^SIM ITgofe API! Hx7V 01 

^HM DEKiJD. £ 40i|Ai S^Otf API Hxl* M^Ofi A>?S HyM UtHH 12 ^U. am tWI 



£ 4: 

e OISKW 4**I£S UEKJJQ. 



£ 4MAISI 3**is OW£II30IE ^I^S sSSD. 32112, TO ¥k?Y *M «*W 4^ ££Elir 
HT, TOT H0t Wl 5£ i«S£ 3*, 2OT£*i#(24)2J £ S .«tFS SSHD. 

0171*. m w CM. R£ 2iJ IhL^BSJ TiEiOlQ. 

H21 AW I*£ Brr OS 7S SHOi S&Q. 

B-vH 

" it 

Ani .^ai sa«w m H~ S# £!f? I Oil dlSISfe 31s IT £ SID. MM, 3121 A|2J A HI HS1 

i lh3?i wi/is as* ^ir?iS a la^ Hkn lhej^ a, ***** ?\^J * *w t* 

£ 2101 b©sguia. 

% «*X\WZ £2H 7lsHJ TO Hk^ 4= Si£r MRAM a 01&tlO|°J ^Ofl £ 

ifShSO. 

<A-1-3. MRAM ^ OiaiO[2j ^ S §*t> 
£ 5^ B »S2|- flAIN 1011 CCJS MRAM £) Of 211 01 MAI OH] S3 LiEMQ. £ 5011 SAffi- HHtt 

ai BL10I HHSIEIOi 2iD. 

^1 C >1 SI AJ€|0t)« UI?4XI£ ^ HSOii MRAM ^ >C2?J ^J^£|CH SO. £, MRAM *J MC22J 

^li; Sii £ ioy £ai*? oiaa «i n»7ws ^ai&, 01 traa^ 2ts omo. 

£ 5011 £A1*I- HW 01 Al SJAI^h bl|EAj ^ ^3£d!0« CH&fOI 45* 7I^£^ ^ MRAM «i MC3QI M 

OH £ 501! £AiEl CH^l $SHO0AI= MRAM ^ MC2S1 AS BWOI ^ SA1 ^Sj £|CH 

'ilCh 

£ 6^ MRAM ^! Q1&80I MA102| ^EHg a^5j£S LIERH^ S9£0ID. £E. 01 S MM Ad ^ MRAM ^ 
MC2DA S^^^S MC2a, MC2b. MC2c°l 3^£ 2iD- 

aieh ojcaj Mj a a. >ifm yjEAj BLlbOl! AS2I S^l ^£13. CHH3I A)0ilA1^ XI- 

01 ItT *m?Y ^£^ «LU SI ^ BL1b2| 21^00 £*IEJCH ^ «j 
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^1a2| &JQgSlS(24)2| Art* ^01 e2J SLHOflAi ilS*©, EOlEiSJ I7IB0I tWHSQ. £ 6 

WAi- MRAM *3 MC2a°4 £3 »t*OI 90* 01 # S1SSCH £AIEI01 SiO. 

□as, a j sj*r oisaoi 21*1 oixi ^ai^^s ^soi tm*v\ wsm. m&zzz ± 

*HU -i A**ifla fli*i*u=. sicm a BIEtfSI WWO SW?r £§2 SOT Bi" MRAM 

n/nm 5™ ffl^ra aT5* §£s iu^od, £ 6on saku- am sroi zro 

I S» 4£ SO OlSs Sl£3 WLIaOil 2J*r **2| ani ^ MC2MW CHMAIS Df^CTQ. 
<A-1-4. 3 ^21 ?2W> 

£ 7£ SAIOII 1°1 3 9I2J ^gWSAI MRAM g 010101 MA20°1 S3 LiE^O. £ TO fjAISM} 

H|e/4 BL10I HHXIEJCH 21Q. 

3£JH. ?4 C 3 SJ Big/1 AWIOil HI £1X1= *t SSOtt MRAM 3 MC30I ^SEIOi »Q. EE, MRAM jS WC3^ 

^11; 5jg s"di e53S wsa * mc st dbpkis sots*-, oi ^st>§ uwafe 21s owo. 
Sejch ?ao £, e o«oia«. vlih chaws « sai- o^ehs. 45* ?awg Mtfsjoi sj^ g 

°CH1, £ 7011 £A|«- CO ^EHOflAfe ££ MRAM 3 MC32J ±S 8«0J 2Ar OCT OTfiM EICH SI 
Q. 

£ 8£ MRAM fl Oi^HOI MA202J 3|Q gQIS S^jS|o 5 LrErLHrr g3£0lD. £- OI*HWAIS MRAM ^ 

E°J^££ MC3a, MC3b, MC3c2| gOI ^^^^ SO. 

ajeh o|c^ (ULIa S bl^d BLUCHI ^S2J §£19, 12*^(2^ CHHai^)(HI A1= Ah 

5 Hx S Hy^^ l^SQ. 

t£ £ ^^71- ^tf^ i!^ UiE£i BL1a(H|A1= OhdlS^EI ^IS, d E -^ ^l£i^ IHLUOiAIS 

I^H^EI ^OiQ. 

01 ^ 7m?Y °t7fHS VL1& S Hl^d BL1a2J Oil ^^IQCH Si= MRAM ^ 

MC3a2| iH§ ^7^X11 #(24)2| StH3| SLHOij^ US o H2-. QffOl&iS| 71^01 tSf^aSQ. £ 8 
MAI- MRAM g MC3a2| ^2! S«f01 90^ Oi^ £I2£|CH EAIEIOi SID. 

asm, *! «^ob 7m ci^oii ejoh oixi ^sai^ss ^soi sj^o^i ua^mi, assjss ^ 

£ SOU £A|*J- floi ^ fC2b S MC2cOiAl£ 4; = ^ ^X^*H§(24)2| ^301 

?J3QCT2h «^0i!5 OI^Xl ^£^ ^ ^SEJOI SIQ. 

<A-1-5. MRAM ®2i m*\ 5I^JSt> 
Q^o S< £-9~£ 25M MRAM ^|2| HH*I WU2I Sl^shOil CHSKS ^St>Q. 

S3. StJ" AhTfl HB<Oil 5JoH ^tfM «^A|?|^ 3^011 CHofl £S*>0. 

£ 9 3! £ 10S £ 208 £A;*T MRAM @ CHSUOICHiAlSJ AI2| fiBJ 01£aii:2| MRAM ^ MClaHJ 

£5! a*t»2h 351^ SI-SAI7IS ^ ACT Hkej fi^£S 

£ 9 ^ £ 10Q1IA1 Hx S Ky2| B7|7^ SBt. 1, ^ AW Hk^h 01^= 2|£ 

= 0,-135° 71- SO. 

£*L £ 11 S £ 12£ £ 50fl £AltT MRAM m 0121101 MA100HAI24 yVI^J ^ 0i£0l^2J MRAM ^ 
MC2a°j £S a»£f2h ^2!A|?IS B«- AF^O H<Hj ^t*2| SA'^S UB^D- 

£ 11 S £ 120AA1 ACT Hx ^ KySI ^ AW Hk^ 01^^ 

£^ e : = 90- SCh. 

£*h £ 13 %> £ 14= £ 70fl £A|^ MRAM 019101 MA2001|A|2| PIS A|HJ « aSEfl^ei MRAM ^ 
HC3a2J &*flt, ^2AI?|^ A^Tll HcS| ^IM S^^jSS LfE^Q. 

£ 13 5! £ 14NAI ACT Hx S Hy21 BJ\J\ |8t» g^M ^oO, ^E!Slh ^ Hk^h 0|^= 2f 
£S e»-1^3° 71- EICK 

zmsL^:, £ 15^ act vm, 7m hx a Hyahsi m\m oi ect= £ o^eis 

53 oKHIA! 0^S0|£ ^21 ACT Hx SJ HyM Hx«Hy-*/2V22J *m?\ ^CHSQ-. 

015101) 71^0. £ 9 S £ lOQfi SAM eBHSI MRAM ^ CHeilO10|Al~ A^?0 HkOU 2J$| ^Si 
135° ^ISAI^IH, 717I0IAI 180*^AI^«^0il 2|«J »».OISteS OI§oH31 iSi a2!AI?II2 SiQ. 

£ 11 SI £ 12011 £A|t> MRAM 3! OiflfOI MAI 001 Al^ 9tt A^?fl2^ 371^ ^301 2f 90° 
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3^71 tusofl, mm chsioi maiosj imtvz s^oii= xrai Hxi xm hvmp- set hta 

oH3, £ffi2| as** eM 90* 0lg£3 3fe 3201 UWHftEl'. 

£, E 13 SI E 140fl EAI*!" IffiAM 2 CHBIOI «A2t»0Ai^ «»» att XM2J £301 2f 180* f| 

awi tmsoih statin bsaiii 4= sua. 

ttz: m& fm Hk2J «?S| 3*11 £ 16~E 21011 S*jS|££ UHKSCK £E, E 16~E 2lg E 9~E 

Moil eh§shl spi mm, smvz 

£ 16 S £ ITOflAJ X*7ll Hx a HyHJ 37171- gut* S^M £SS!S, ±321" 3* 70-711 HOT 0!^ 2| 
£e e„=45« 7r£!a. 

£ IB SI £ 190IIAJ XW Hx 3 Hy°J 37l?r i» S?fi £S2r 3tt XW HOT 0I^£ ^ 

Err au=0' 71- BQ. 

E 20 S! £ 21O0AI XM Hx S! Hy£J 37|7r %m* S^M ^SfS, £3Hr 3^ Xr?fl tf<7f 0|^= *t 
E~ e„-90° 71-aCK 

(Da-AI, £ 16011 EAIt!" ©2H2| MRAM ^ 01 3)01 Oil A1 £3 SSFS SX!£|3. ££h 5 1 QDU SAH& 

MRAM 3 013101 MAIflOOAJ ±3 &a*MI SXI&IE^ 71E0I *«*|Al*lEh £ 200fl EA|*> MRAM 3 

CHaiOl MA20IHIA1S £301 »B*feX| 010X1 7|- S7fl2J ££H0|3, U^S|SW gJLh 

01^2] H^S^EI £ 13 SI £ 2001! EAIfj- MRAM 3 019101 KA202J xH^SKQ, HlM£ 3 JIEg 

on «^ n^fe 2ioi b^stfia. &y\ ?m n\tm e 22~e 25g oisstoi 

E 22 SI E 23£ MRAM ^ CHfllOl MA202J ^(H|Ai, £ 821- 0£*7hXl£ 2l*7f 2:3= SttfOI tf^ HIM 
£ BLUOilAI^ (N2HS¥Ei *|3_, fi B 4 ?4E£J WL1aDIIAl£r Sr^oa^EI 3^54 A12J ^ 01 

£31^21 MRAM m MC3a2J »^A1?|~ ^ Hk£| S^l^^ U 

EKHH SiQ. 

E 22 Si E 230AAI TJ^l Hx 91 Hy^J 3DO\ 2°§ ^§ol3 , 3^ XlTtl HIOl- 01#^ 2, v 

e^ ©,-iao° ?y eiz2, ^sais^sw caoiEie ^is^fe s^oii sits**- ^oicekq % h 

$ 2iQ. 

iti", E 24 Si E 25£, MW1 ^ OiMOl MA20°J =?£WM. 3^^h Uje^ ELUO^Aj 

^ ^1S^E1 OtfH£, ^JE<3 WLIaOilAlb ^A^S^EI E1CH 3^ PIS A12J £W 

CHEai^2J MF^n ^ MC3a°J ^ 3211 SX15^ It* XJ^I Hk2J ^ a ^5|o g L>Eh 

£, E 2221 3^21- HliHoK^ S! ?4E^(H ^£1^ ?5^°J 2iCh. 

E 24 SI E 25011 Ai XK*! Hx SI HyHJ 3J\7\ &%f>m . r^Sil- Xf?1l Hk^j- 01^ Z* 

EH e,=>3' 5 ?h £13, ^5 m?m ^Xl^S^ ClOiEIM ?l^o^ S^Oil ^^0|L^3 ^ ^ 2i 

D. 

E*f, E 22 S! E 24Sq 0|IH^ ^^OilAlE XF?fl21 ©tSF 0IX| ^A|^7f [iflSOi, 7| 

Ei SixCT ^^HSD ^OhAi^ 0| &m £2> ^3 SiD. 

01^ ^Stl- U» UOI, B IJSOil CU-e ^AIW 12J MRAM Oil MRAM ^So^ i5§ ^XF^^I 

#(24)2J 01 A| °lk\±m UI=d SI ^IH^OU CH&HJt 40-50°. bHJS|oW= 45° 2| ^£1 

OI^E^ 71^CHX|?il ohCfl UHxltlS^^, ™£ 7m CHE 91^011 Ad 2J MRAM ^S] ±B ^# 

mmm &®A\m ^ Si3, ^is Ai2j ±.u\ x&Mm ^ skik 

£*!, ^ej 01E«^OilA|2J MRAM (i°J ^5! ^2AJ?|^ S^2h, £S ^t>^ ^Xlu|~ g^Oil U| 

Mi? SI ^lEAJOil ^^oj ^ m ^^og^j, g^i- ^o, oixi °J\M±m Sx|Al?j 

T^AIU 4=E SID. 
<B. 4'AIOll 2> 

a °"goj ^, A |og 20f CO-a MRAMS MRAM g 0feg0|2| HIMd SI ?4£AJ ««eOil tt^SJ E^/PlfiJ ^Oi &1 

M# ^b|6^, ^| 51^21 7^£g>M dlMAi^ Q^J VcoM j-fli MOS eafXl^fik HIM 

22> 2xi s^o^ n\z ^*ix}±Eim ^is ai °f ^t>^^ ^is 2^1- 

7l^2f, Ai S^l 2^011 ?\2!&ti= SS:^ SX1 S^^IS S^tfe ?^=Q. 
<B-1. Sxl ^g> 

<B-l-1. MRMGI 2^1 ^-5> 
E 26£ a ^521 ^AlOfl 201 tU-S MRAM2| UEFUl^ M^£0|3, MRAM Q CH31QI WCA2K 3 ^ 

£ 2m kA S CHEBfl^ HlIH(colunn address buffer) CABS S CHEril^ ^Aj^m, ai^s 
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B^tm B QBB CDS S^t!D. 
m C0= m CHE«± d2g QaSftKQ, C!3E*> ^ElgSI/d MUXS §^ttO. 

%i= i e«/7ie ni hoi as crbis ds:g swa. ^ *n Hoi as CR01S^E1= 

7I2M CKI-d^ b|Eflo a agr# BfWKffl^SD. 
« CHEflli bHuKrw address buffer) RAB^ V 0\EW± &2lW dSi BS, SS, 

oi ti aaa rds hw. 

tS D5D R0= « CHEa± £21 DSE&KQ, CJ3ES t! 01E£II± £3011 CKr SIE£§ ifflttD. 
(HI HieAjoj *W SOU 3^£l= « *fl1 7301 2IS RR31S dSm TOO, tS 8-*/3ia 

£E». MAN H OiaOl MCAS2E1 5^2 QOIEI, MRAM « CHMOl MCAOfl 7im= CDOIEfe 

B1QI IQB1 g$H 2I*»2J AKJIOOAI C1I0I&ISJ S2^0| VMSO. 

E, dlS££1 DM^ BOfl= 3 7312 JQ1CH SIS CR»27h S^SQ, SJEdSJ DE^ EHMIS *5 

W/^IS X1I2 EiCH SIS RRU271 S^£|OI 2iQ. 
<8-1-2. NRNtSI £ND 

E 278 E 26011 EAf*!" NRAM § SEIg^AI MUX, S DSD CD, *» D3D RD, BM HUH 1081 731X1 
& ZWtt SISEM LfERHH SID. E*h S 0|ESil± HUB CAB S « CHE 211 ^ WEI RABOil CHSH 

SS mEWSI EA1M 45^S SID. E, E 2701 EAJ^ ^2^1 ^ MRAM(100)£S SSttD, 

E 27011 Al MRAM g 018101 MCA= MRAM £ MCI I, KC21, MC12 S MC22M 2>I2 SID. ONTO MfiAM 

71 Ei^ S^(MTJ)3> pn St!" Q0I2E7I- *q^S g^S 3>H, E 27011 Al^ MTJM 7^ 79*^S 

UBUiOL D0I2E21S1 S|B S|S^ 5|SSA1 SAJEIOI SID. 

mm UERHc WTJM 4iES 3X^filft(2W SftJOl ^2 ^ 

T^f ^ftFQj ?^)2J-, SW^^I#(2!Xh ^5! *mSO\ US, ^ X© ^01 I2^)0flA| ?OT2J ^SOI 
^1 t/3KQ 21= S^Of^ Eia ^tK3l SMOOTH, 4^5: t^ffi 21= 3^(HI= Elg 

XltKDI ttlSOlQ. KIShAI. 01 ?m XltJ-s ^7H2J iV=Q 

Mr! AM SI MCI 1c blS^i BLl 2h ?JEdd BL1 A1-0IM ^11 W» Rl I S-DOISE Oils 

MPirtM MC21^ blS^j BLIllh $IE^ WL2 AWIOfl ^1 S^S W R21 a Q0I2E D2!g ^2, 
MRAM M MCI 2^ HlSd K_2i> ^E^j WLI AHDIOfl Z|l 71^ 73t^ R12 SI CHDI^E DJ2© ?WDI. 

m KC22- tilS>! BL^> ^E£l WL2 AlOJOil ^11 S^S ?M M%> M2 S) QOISE D22^ ?>il Si 

CK 

uisa bli a bl2s § s^/^ia m sis cmzon/d w wos msixi^ei mnh a MN2m mn 

E21l^ 2^ VW^ X11§a= £|0| 2iQ. 3BIH, riMOS SSX|>tE1 MN11 SI MN2121 Eai2j 2^ 

LHI^ ^ NMOS SajXIiEl MN12 S t«1222j EfiflSJ 2^01 S^EI3, MS SSiTl^EI «N12 S MN22SJ ± 
^ 2=0il^ 2^ V % ^|- XB^EI^ ^S^S EJCH 2iQ. 

Etl, NMOS SSJXI^EI MN11. MN12, MN21 S MN222I TilOIS S^Wl^, NAND «0|S NDK N)2, ND3 

SI N0« ^^401 NAND ?«0|S ND1 — MD4 ^1^1 37H^I aEWSjAI MUXOil S^SIOI SJQ. 

dlSAt BLl SI 6L2^ g e-^IS W1 ?301 5|S CraiOflAI W NMOS ^Xl^Ei MNI3. 7^ W R31 
^ MN23, It* *m R32# M^H E£fl°> 2^ ^1^9= ^?«^S 201 SAD. 3ejU, NMOS SgHTO^ 
Ei MN13 3 MN232J E£II2I 2^Dfl=- ^ W40S SSIAI^a ^14 Sj MN242J EEiiei 2^01 S^SJH, NMOS 
M?HAI^E1 MNI4 S MH242j ±± 2^«l= ^ SST V w 7h SI5£I= ?^^S £101 2iQ. 

E*>, NMOS S?MXt^E1 MN13 SJ MN232J ±± g^l 3^21 S^M *m. e^7l§ 5^ofe 

^Ef^ej/M J4UX0IIE g^£IOi 21D. 

Ett, NMOS S?HX|>£i HN13. NN14, MN23 i! MN242J >flO|M 2^011^. W # NAND 71I0IS N05, ND6, ND? 

a ND32i ge^oi xasas. nand tbqis roi-w4 ^2*21 3;H2j ^eim^ai mm\ s^sioi 2iQ. 

$1E£! WL1 a »L2= IS 5.^/71 SJ 3911 3101 2|S RFWlOiAl NMOS SiHXI^EI QN11 a QN21^ 
EE!i£] SST Vo^l^ «l^£|~ ^S^S £101 2iQ. aE|H, NMOS S?HA|^E1 QN11 S CJN212I E^°j 2^ 
CHI= ^ NMOS SSA|>:E1 QN12 » QN222] EEi°l 3^01 S^£|B, NMOS SSJAI^EI QN12 ^ QH22HJ £ 
^ 3^011= V M 7h XO^EI^ EJCH 2iD. 

E£h HMOS M^Xj^El QN11. QW12, QN21 a QN222J >«0|e tS 03D RDOfl S^SCH 2iQ. 

3IE£! 1911 a «iL2^ *S £^l/7i2J XII 2 3ICH SIS RRW21HIAJ 2m NMOS Sa^l^l QN13 a QN14S #ofl 
i^: V„7|- *5§£|= £ICH SID. 

E, E 270flAJ= MRAM ^ 0151101 MCAM 2tl2^2J CH3I0IS oH2 «3» S21 AH3I^= 01011 & 

g£l= OhUD. 

<B-2. g*1 

0I5K E 27^E 29M OlgslOl MRAM(100)2J SSJOfl CHSKfl £St!D. 

E 23^ 2 7|S AI21 ^RAM(1GO)0flA12| 2^ a DOISWSOID. 
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^0 

HUM alii 5Sii= ^0|M 3^ V„, Vt, Y« 9i V„2| EK3I9*H=, NMOS egx|±a qnh, QN12 sj 
QN132J >flOje H3B= TilOIS S2T V,„ Vc SI V..2J EK)12»^, g NMOS Mgjxi^EI MN132J ^ 

± EST V M 2J B0I2J2B1 UEH.HH 2ACF. 

Eth E 2KHIA1 SIE2 SI blM22| £H7l A|2j SB" V. 5! *S QDi 2». 

ScH^lSlSIE*. SIE* 2 Ol^dOi^ S2T V. Si V b 7> SJ7^D. £, £ 27CHI EAI*r fc»2h SOL 
2* OOI£E£ $|EflOa 5H4E7f 3*t&IEH ^5J0| SOI OHM. V> «a 5KHI7V EIEU «9SQ. 
0|$KH!AI£ SSJ- SSr V„S #S*K3! H|EAj JflOiOi) CH^KM «3CO. 

<B-2-1. CH7| ££H> 

E 2808 EAI*J Hh2f 301. 0171 ^EHDHAl E^ SISSS g°fV., EE H2T V b 7t 2I7^Q. 

0I2# «M< £ 23011 SEAKT NMOS £B*±Et MNU, HN12, MM3 S! MM47h HH^tSLICH SI 

D. 

zi CH7I Al£ NMOS M§2*I^E1 NN11 S MN130I 2» tfBDt EIE^ 7y 0 |E go* v„ a V,Ofl ±* SSf 
V„7> H3SI 2, NMOS MStfi^Ei MNI2 SI MH147h S .tfBW 5IEH 7fiO|E S8T V* 3! V 14 0fl E21I2] SST 

v„7h nseo. 

E*N NMOS SilXI^EI QN110I £ £91 7|- E|E^ V..S fflTOHL NMOS M£jXl^E1 QN127I- £ 

S^BPI- £l» >a0IM BST 2i7»KJL NMOS eatfl^Ei QM130I 2.E. gm?Y SIE^ mm ggr 
V ,g °!7RtQ. 

E. NM133 esHXl^Ei QNIIg ±± S^OI Ee82» SET S^EIW 2171 UHSOil, HOIS 2^ V.,SAi^ 
^ISIAIOIQ. 

01 BIMA} BLIOflir ^ SS" V„7f HIKIIJ. SLIOUS ESISi Wl- »§aQ. 

<B-2-2. 713 fe»EH t(EK)|E |)> 

BL10JI «M ll ! Sfl7t SO. E 27a EAi^ MRAN( 100)01 AI& HIMflOIS S= 2W7h *a 

= -^.e ^Som 2iu. 

01 3^ h*l3S SIHJI^Ei MH11 S MN14M 8 ^12. NMOS Sag^EI «N12 S MNJ3# ^ |>^f 

tra. r4MOS ^xi^ei whs ^ s^oi eeo°i s^r v^oii a^aoi 2i7i ohsoa, Tiioi^ ss- 

01 32*, dies BLie 2^ 2^ Ut£ E 272J ?|^Ei OfCHM ttfBAI £!Q. 

OH 11 ^ 4:^ 2^01 EBilSJ ^S- Vo^Ofl S^EICH 217! OH^OU, 71I0JM 2^ V.,SAi~ Vco-aVo,^ 
£J7i*>CL 

0121- SOI ofCW, 2^ ^IE£) yLI Si >!l^ Hl^<^ BLIB 2^ I o SI \*M y\21t\^ XhTft CHi SJoll, 

^mM £j MC1I2J MTJ2J »7Ma«SJ ±E0\ 5i2*0 C1I0IE17F 7ISISD. 

<B-2-3. £EH USE 1)> 

aw* ski EfT til W'Q oT s£ U c 7h MRAM MC11# ^ a HI^ BLtOI 3^ 

LHDIS1E 01 1 (Hi £ yHDiOi^a 2)7^71 ^joL i!^ ^E^ WLlOil 3 ST ^S, BLIM SSf V. 

1 OI7HLCK 01 ^EHM ^^71 9|o8, NMOS M^X)^ MN11 SI ^J3M 2 uG, WICS eafTU 

£EH Si MN14M #EH^ ^CK 

NMOS ^SIXI^Ei MN11 ^ MN13S 4:^01 V„,0|7I QH^(HI. WIM V„ S V„£5A) Vc^AV ro °J 

01 Gfl, OiEai^SJ MRAM M MC22SJ pn DOI^E D22M^ 3 BK)ICH^(«Ed WL20H SS"V,. 

HIM^ BL201j ££f VJ71- °i7l€i ^ HCH^OIH. » OfEEil^Sj t-RAM 3 MCI 2 Si MC212I DOI2E 
DI2 Si 021011^ S^^7F SH1<QHK)I0|£). MRAM 5 MCI 2. MC21 SJ MC22M H=X1 ^ 

Q. 
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W 

CM7|Ai, ?M RU(«i MTJ)5J 5^21 JmX ^3 Z« R«- *SI ^ R.S £JCh 

MM KI1SI (HIS2I g# *St &*1 S# l«£ MTJ2J *«XI(4 7K* W RI12I K)W2|fl| 37|7f 

BWQ. MTJ2J 73^01 R, 9 A.« «H2J 3fl S^HJ »* k 9 l«S WSL MV0I7I man* Ih>IlOI 3 

m ^ mciioii^ zra as* inson* mhos msm±a mm ±± e^mhw* mm 
set v>,^ Has ssr vta^a tso^q. 

<8-2-4. 7I2J £EH 0(2101 e 0)> 
fiPAM a MCI lOfl QiOlEi H). M »«S SAW 3^, 713 121 3^2t CM ■ 

01 B3h HIS*! BLI# £ 2721 O^S^EI *11 tPW SSH SO. 

<6-2-5. 4!EH 0(E|£ 0)> 

mn « NciiN 7iss oioiei m Jr f ^y|, fiff-fP^, M&1™a M r H1 S1 

m a»-™ i )]jt =|yaiO. B^Sfe DilOlEi^h H)j Si 2t?J NMOS s^AJ^tl HNlJ-J 

51 5=212^ V*5, &4*fe OOlEpf rfj oj 3*3 a St V„^2J SST » aV^ Xf7| Ei£ TftL^ 

SSIOfl CHE* 0Fc!0| 5W7I DISQI, S^0| gOloHSQ. 

2* °h m\ aa SWf 1^ fen emeu uehhh 2iQ. 

£ 29^ E1 gr 4= SOL (SfJ 3 2S) X^l Ei^ StHHI 9J7^^ gSIOI 0.1V gSS UjL 

« D0lfi c WI °i7fi!c SSTSD Q.1V°j^ fe^ g©»0| ti^SVQ. 01 SS-g NMOS E^HXI^EI MNIQh 
MN132J ^OIE SSI V^AV^ 2T# ^*!^ ^ 

,T!7|Ad 2^ TOI Ei^ qi^Ofl CHofd £ 30s OlgSHS tiSt^Q. _ £ 3%,S^!?t J^^JrSLJ 

1 7ji E^ gWI fll AFU FMI- HI HHBIO^ TBI, ^J^XIS 

H12 E^ HHH|Oi# TB2, fl2 &9^M AF27h ^12 SlQ. 

0|B1^ ^0«A1, Jfll 9! ^82 etSXI^n* AF1 S AF22J £TO TA 9 TB AWIQfl H8T V g 217^ 2^, 
311 9 XH2 Eiy HHBICH# T8t 9 TB2(HI= S2I0I ^^Tfl S!Q. 

^ XPI Ei£ g^«J S^OilS SST V 71- E1H KHSI01 ^011 ^^Til aXISh, 7^71 E1U ^»2J 

57 £ "29M S5» 55 ilOl/ETSI TOI E|« W2t 2g API »U StWflAI ^(Hl £171*1 



<8-3. ^ *3f> 




V«S 2^*fe WI2 MOS M?HA1^E1(MN12 # MN22, MNI4, M^4)g ?>H 2i7| hWOS egjXI^Eil 3 

MN23 1 MM24^ Ul^lll I SB¥2I s4«ll SSF V„ V„S SS«T ^> 2i7l USUI, 2^ 

A1 MUXCH1 S^IOi °i7| [iH^Oi], DI0IE12J A| 2=0il 7|°!ol= ^EIM^AI MUXS 

M 4= 2iCK 
<8-4. mi GO 1> 

a tOg ^AlOg 22J a^Ofl ISAI, £ 31011 MRAH(2Q0)1 UEJ^Ch. £. MRAM(200)^ £ 2W 01 

^E1 MHII, MN13, MN21, MN23, QN11 9 QN2I Oi^Oll PMOS ^73-^ MPH, MP13, ^21, MP23, QP11 9 

NDllS SS» H« SaA^a MP2I 9 NMOS MSjX]^ W222J TfiOJg g^&jl NAND 7|0 | 

NDI22J *»3 MI^SHB PMOS ^S^I^Ei MP13 9 NMOS MSJXl^EI MN14SI W i S^(H NAND TflOiM 
ND1W i^l HlillS: PMOS li^ZH Sp23 I NMOS llXfeU MN242I 7D0IH S^Oil NAND >flQ!^ 
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C 270fi ^Al^i- MRAM M 00)0(1 Ai— MOS eajfl^Ei MN11, MN132J, MN21 a W232I gOIMDlr: & ^HJHfl 
MN22 3 M&40I btfH TflOIE 33= *S0I ?r^OI 

nWL V S aim fiAItt MRAMC 200)011 Mfe PMOS egX|±E! MP11, WP13. MP21 3! MP23© ^gt^SMI/TS 
PMOS eam^H MP11 MP13. MP21 a MP23^ xHS&£2W- NMOS S£XI±Ei 1*112, MN14, MN22 a 

P'mr* TUglw^^fe Sa mxiSi npi3 a nmos sshxi^h mu, phos s aw 

II Ifa «H«S «C4^tHH(HEWIHI, tflBJI «4?IDI, «RAM(i00)0fl ttltf ±H\ S3 

£ 32- a 712 A|£J MRAM(200)OOA|2| 2» S SS2| EWISWfiOIQ. 

l^(2Q0)0IIAfe PMOS Mpu, MP133K NMOS fl^B M2. W i 4 - f If v S S 

Sm5 swi moi. hois ast v„ a v«hj ooiapro sawm. stt noi* v, 9 v»2i 
Etoig*s?t nmao-. 

c£ a ono{| as— ^t°r vt,«±£ *sr v w , asr v«e2hi°j ssr VcoS tfscm 20. ^> mjt°i ^goi £ 
o.ws ao inm s»w essa. 

. S^iW 2> 

s IfSOfl [&s ^AIWI 221 2SA1 £ 33Dfl MRAH(300)s £A]*Klh ££. MRAM(300)S £ 31M 01 S 

I MW2 ! ^ e^Agp^gi WTO eg^ili MN14, PMOS ^^I^Ei MP21 <* NMOS 
?R MB? MS eSlliH Ira a W« eaf^^E MM24 =ea°i aioioh NMOS eajXI^EI 

we ^H25 SSa fii§§ aah ^ro1ae5aia1 opii s wos ^^^eh qni2, pmos ^^51^ 

a I flW * Nwf M«5S2a OK ESgo, s= MOian NMOS £«X|^E| QN1 S QN2M SOI 

Q. 

E£.. HMDS eeSHSI^EI t4N1 5, MN16, WZ5, NN26. QHI a GN2Si JflOi^ 2— = S8T V«S USSQ, 

7l 0, o^- BTBTCBand to band tunneling) TAT(Trap Assisted Turmehng), OlSSKlimact 
Ionization^ SRH(Schockley-Read-hal I process)^!- 3 SSOIQ. 

«oTs"S2r& Ls^^^sr(w3iJyS aer v M )^ *s*rss«. nmos gara^Ei mni2 a wish 
so££i= Haiei ^ 2iQ. 

OAS MS, 2^V H M ^!H73±E1 NN15SJ ^S9Hl. NMOS ^XI^Ei 

wnn^ EMTIAH MM1WI- nsfH ^thej Xl^DI S^S ^EH^b SEfl, ^th ^Ofl 2fai WOS §2! 

NMOS MS^^Ei MNl^ S,^ 2^, ^ NMOS Mg373^E1 MN12°]e| V 

££ V a /?-V Mw Qg ti" 21^ 01 ^§0« h&tOS S^XI^Ei MN12 a MN1501] 7^HX1^ ^^31^ 

^Woi €^om ^ic^ xi^oa ?ioixie.h ^aioo sioiAi^ ^bi s^oi 7cis£i= ?ioi 

OI«S| 22^ WOS ESj^l^EI MN16, MN25 S ^6{HIAi£ 

2|Z|2J saSI 3^ AMD! CHI ^^j- NMOS ONI a GH2tHI SJoHAIS ^ S^M CH^ 4* 

sin, ^ui aq§ r^g^ ^ sia. 

01^ ^S(Hl;y^ H0IH2I Al MRW^ 0130121 Hl^q£»= I* aWh *H 

££*T, MRAM pn S€f QOISS CHd, KOSFETOIU TFT(Thin Film Trans istor)U HlOlga MaXJ^EI 

^= ^afb oi§*fls 
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<C. ^AlOD 3> 
<B £A10«2| 

S 3AI08 300 MRAMS MRAM 3 01200124 SIES ^ dlMS© ^4=21 A|« SIE£! ^ H 

£ HI^aio^ gitf^ 2ie ^S£S £JCh 

4 HH*21 «H^2J SOl^ I- «fl2l BBW« SS MB. HH^ »tt R£ D^ 9^ 

3QIS6Q. 



HHiioii sst is are, *di p= am io*s aissd. 

HEW. BH32J SOI IS Wil o*3, £U| Se?OI Tcl&Slrr 2» 8" ^ SID. 0111 p I9, W^*, 2 ifl 
MKAHOM PlfiTAlSI ±d| B^e 32tt 4* SID. 

%shi awe £221 *ig Aizroi SPhSEia, *wi±t sr ^ asoi szjd. 

<C-1. 

<C-l-l . 33 

c 34- *}c*t~ MRAM(400)2J ^gm MKS DDtfD. E 34011 EAIfJ" Hr2r SOI MRAM(400) 

& <=*42J HUM at OIBKOKBS)© Bj2 21D- 

^ 3 CHffllOK66^- 34=2J S1E£(64)2J *91 B^Ofl S^S 335/718 HI 21101 SIS RRV1 
3* eVi-iff 8 WSS»2 *0CH SIS RRW22K §*421 d|S£! (69)21 7311 B^OU 8 S5 

E £P| 2f 73ICH ag= €A|0tt 201IAI M'S** MRAM (100-300)2* G1SCTXIS *K)| -§8tJ- SOIH 

oiioii tresis as ohjd. 
nan. ^ mram € oiaioi(66)0fi oi&ftoi eaisot 8 aaaoi s^£i= oiieei *y oiaioi aoi 

ai (70)01 UHflEIOl SID. 

c m tH CI3QS AND ?UO!M(62)2J S^Oll 0H21 51E^(67)01 S^SIOl 2iD. 

ft, BBS! SIEfl(67)2J- ?H^e ^ MRAM M CHEflOl (66)21 ?4Ei! TH^WI 8Xlt!CK 

?\i m mo\ m£ rani 1m >y« 1ea(64)oii g^tioi sid. 01 ai« «=acs4)oi ^ mram m 

CHeilOI(66)2J ^JEdOl SD. 

<C-1-2, ^ 
OloK MRAM(400)21 S^Ofl DlSfCtt tfWQ. 

Wie 13. QU2EI y J OiaiQI ^i3(70) «H-lftl- 0U21 ?4E^(B7) S^l- ^2l£ig, 01ISEJ 
S ' OiS5i ™<TO) 9 MB «ES(E?)M S^£l= A^ffl >flOIS(61)^ H S^Oll A1« f-lE<H 

(64)1- Q-smio. 

g Saoicesli ^life liSw tfSTsiwi aaSw ^Q. maAi. ^4^1 mram ^ oiaoioii 

OH21 ^E^Dil 21^B MRAM 11 ^^(Hl dl^I ?4Ed011 e^OI CH^ ^S^fD. 

E^, SHJSI MRAM S OieilOI(66)€ 7^SXi^ °^2J Al« ^|E^(64)S SJ X%m Jig 
fCR W)8 3AIW 4= Sill SES »7fl ^«t^S-«, MRAM(400)S MRAM d^ofe AIZW 

sisj^s ?aair ^ Sisoi, MRwei s^r ^em ^ai^ ^ sid. 

CW^iAl MRAM €2J §90V CHSKM flStO. 8SISA1, MRAM 901 MTJ(WI Bti SW)9* Pn Stt DOIS 

oi go, mram -a gir or^ra 4«i-^ ns licm sol mtjsi m& c,^ P n cfoise2j 
2^- c,g ^as s^oi SQ. 
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£ 34011 SA» MRAM(400)OU1tr £«JS MRAM ft 01301(66) .8 5^«fgL W 2L S^JLSt S« 

l^oii "W 3m 3 CHaoisT^sj r4BWuia»iW a±wa. ±m * SACK 

£f MRAM (dOQ^OS JW— A! a *l c 2(64)s SilOiSfe iHIOISSAI At© TAOISM Olgol-H SWISh AND 

ST § Ol^mUOtt ftat*Q. 
<C-2. ?fl#S> 

E 35^ $|(=*ft 7%mmt (500)24 ftS|£3 UEKSO. S 35011 EAffi? dl£r SOI 

^(500)8 ^MRAW r^aOI(K)ft WW ^ DflSHI ft 0^015(861 ~86n)H 5^ 




HI 01 aM CRfflEft 21Q. 

□em, mram ft oiaioi(05)oi chsskm, ae a ciacm s**a= «*isi nasi « era 

01 3^3(911 ~91m)QI mxlEIOi SiCh. 

s^o. ANQ ^jO|e(^M S1)2J ftSJOil ZR Ml 2! SlEd (84)01 S^tlOj SIQ. 

££^2] *ia£(84)2J 7H4£ ^ MRAM ft OieilOI(85)£J S1E22] ?H4*0fl 

rHiPPl *y CH rHlfll tf*VH9l1~91irt2l- ^^21 mi°J SI££j(84)2r2| HL^^Oil^ Wlfi£| ft CH3I0I 

%ui4) i rn- fhusl mi *I5(84)d TohJi l eftss *e sSqsi and wisoa ft 
□aa: ffi^r^liSsm 3 a^oFft ot/^b 5i aoi as rwi» aim siadcssw s 
! sacf m lf^^^ aasoi bo. 

aS 'a i 5aoi3 filaooDoa *ass s^aoi sick 

^4:2J A|« aaa (81)2| TXiZ AND TflOIMflNS! ^S^ 020: 80) 

DflSa ft CH&II0I3 d^^(301~9Qn)^ ^Hd(87)2^ QE HH^OIDl, W^l 

£ICH SICK 

5£ o«2di ft oiaioi^s oiiaa ft CHaioi5(86i)2> sasi- =?-gB ot, ^ v aim ^s 
ft aaaSnS I4aa, 4Mi ^1 Sm as* aaEi(Bi)£ nasi ft oiiaois 

ElOi ^P. 

M25I ft 0iai0!3(861-86n) 2PHMI CH^oKM NSZa ft OHIfla ^J^^rSISS! ISS^S 
ft WE^(87)ft #51 DBS Q3C|(80)SJ a^Oil S^EJOi SIQ. 

EE , ^^SJ EHiS! CiaQ(80)S OIHeH^ d^3(8B)(HI S^EIOi SiQ. 

<c-2-2. ^ 

OWL MBAM(50Q)2| S^Oil CH^IOl ft9&Q. 

ft OiaiOI2(86t~8Si)^ MSE1 ft Oi£||OI5 ^1^(901 -90n)CHI 2J*B 0\± *VJ?\ d^JEJH, Dfl 

aa ft oiaoiaw* eeJo fe^*^ w«« Saoi(85)& wiaa ft oiaoi d«qa(9ii^ii)H 21 

01 fiajfl(9l!)3|- Wei «£-a(84)Qfl S^EI^ AND 7flOlM(82)7f 3 ft^Oil S^S AjH ?4Sd(63)ft & 

ft seta. 

x\ MSM, ^^2J mram ft oiaoiofl _ ._ 



g^CHI^ mAM ft OiaiOI(85)ft ^ofe WPAM ft2J §©01 StJfl 
□1011 S*t= 1^^ ^ia^(HI MRAM 2i= SHH^J 



mkE\^Sm\^^(mm\ ikfi *H«(87)M S<^!= AND >1101S(81P^ 3 ^^01 S^£! Oti 
21 ^-|H^(94)g 
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01 2^, gS&S ^Sg SlEd(87)21 g^Ofl^ QilSa 3 .013013(861 ~86n)g MM £ 0\ 
30|(85)2J §©0| Stfl fflISM, S^S) 00321 3 013015011 2*15 17H2J «£fiO0 2JoH 
MRAM 33 d E -3SI~ ^£00 H1SH SIEtfOfl S**SI£ g^OI 014 HBSD. 

CDEhAi , SIE£<83)2r blS£(99) ArOll HS£ Sflir SIEd# 31#smXI ®S §3J2| MRAM Oil bfoH 

mkam 3 0130121 th^2j ^4o« bfi^i^^cn 2fc£ir ee ohjek miaa 3 0130122* ;>H4>2j «4N ai 
aisioi B£Ein, ±ui »asr 4= sick 

<C-2-3, SIEdQI TOWS MRAM2J Q«| 

£ 36WI SJE20I M#3S NRAHSI S« ?«2| ^911 UERflCh E 3501 WttM 3 01301 
(851-854)1 ?m«K)l ?3Slfe 47H2J OflSEI 3 013012(861-864)3 SJJ« HRAMg UERHH 33, 4 
7H2J DflEEl a 013013(861-864) 3*200 CH§3r01 47H2J IHJ2SI 3 013012 £SH£ (901 -904101 tiH» 
£101 SiO, SEtt. 2t H5EI 3 Q200I30IAI& 4?H2J MRAM 3 OlEflOl (851-854)011 QliSrOt 47H2J EH12 
El 3 01301 (91 1-914)01 HHxIEIOl SID. 

EE. £ 360flA1= rtRAM 3 013101(85) 2* 3^*S LrBLHH, ^Sg SIE£(87) g2J 

^ Wg Sh^HS 2^£S UERHH 8». E 360HAJ ^ SIE£0| 3SSSf£J01 Si= 213 ST 

<C-3. bie^si MU> 
<C-3-1. §7j ^> 

E 37^ HI e Ait g*f£.r MRAM(600)2J ^£3 3^ES UEK9Q. E 37trfl SMti HM iTOI MRAM(600) 

2 ^^2J MRAM 3 01301(166)3 »jl 

mm m oieooi(i66)£ «t4si sie£(160)2i *m b^oh s^s 3 hi noi sis mvi si 

M2 EWOII S^S 3 *M^/7IS M2 SIS RRW22L %>2J H|££!(i64)2J 11 EWOO S^S € S" 

*i9ia mi noi as cm a n2 ei^oii g^s m m mot sis cru2# aa «q. 

E, »| X101 slS^ ^AIOII 2011 Al t4RAM<100~3Q0)2F *KM S«tf «S 2i 

xi ^ oiMCHf fi^tie 2£ omo. 

3EIJQ, 2T MRAM til 01301(166)011 CHgfrKR EAl^Xl tg UaQOil g^SJ^ D1IE2I 3 01301 £ej 
(170)01 ^4= HH*I£I01 2»Q. 

E^, S PSQ# Ah«) 7flOIS(l62)21 ^^(H ^ OilSJ blS^(167)01 S^EICH 3Q. 

E, DOS blS^(167)2i ;H4~ ^ MRAM ^ 01301(166)2J d|eAi2| ;H^>Ofl 

(HISEI ^ OiaiOl ^9|£!(170)2> m^S] l«2i UIM£!(167)2f21 H^Ofi^ OOEEl ^ 0130l 
^(170) SI 0112! B|S£(187i^ 2S^21 NAND 7iOIM(161 )7h ^ 2^EIH, 3 S^OI g 

E^/7ia M\ M0\ SIS CR«m A1« BI^(164)0H S^SIOl giQ. Of A1H H|StS(164)OI 
TkAH y CH3 01(166)2] dlSilOl SCI-. 

<C-3-2. gSh> 

OI*K MRArt(600)2J §^011 CH^IOI flSfcJO. 

MS, (HIHBI ^ 01301 ^^^(170)21 SfLfSf IHI2J HISd(J67)2J 3lU7f SSt&IS, Oil 
23 '£ 01301 £ie?<3(l70) S Ofl°l BIS£(l67)0fl 2^EI^ NAND 7flG|M(181)7h 3 «Oft S^S A1H 
HI eai (164)1 a-^U^Q-. 

01 ^SSm DflEJ H|Ei3(167)S MRAM SgOfl^ SJS^S S^SIXl &7I OAS Oil. D. m&m= MRAM 

^ 01301(166)^ MRAM ^2J g^KDl StTSIXi Sr v ^Ch CDEM, ^4=2J MRAM ^ O13O101I ^« 

e i?h^ aissofl ejun mram ^# d^sfe ^2ou Hite uis^joii st^ie giroi oi« Tg^aa. 

EST. 8Ki2J MRAM 3 01301(166)^ 7hSXie ShgSJ Al" B|E£(!64)S 5} WN 733 
(CR Z|2)B ^A|^ ^ as SES S->! IT ^ SJ7I mSOl, ^Wl(600)s sg^ MRAM ®W ai 
S^^HS Rim 4= 2i^01, ^Ee Sf^AI^ ^ sia. 

*AM flSl e^Oil CHtHAIS IIS OlgfirKN ^S*hH 2i7l Qfl^Oil S^Eie «e|»mer. E 

3700 EAItf KRAM(600)OiiAJ^ d^S MRAM S 01301(166) § AIM bl^£!(164)01l S^£|01 24^ MRM gj 
°]" ^AIIiE|71 ffflSOfi, AiS HIM<3(164)2f $JE^(I69) AWI^ B|S^# ^ 

^-SOfl HISfl MRAM ^ CH30I2J 7H^2J 2j4o« UJ35I0I B^Ma. ^Ul H2J%r 4= SICK 

E, MRAM (600)011 Al^ AIM U|S^(164)« ^101*^ feEl PflO|egA| NAND. ^OIMS OISSH! SJXIEh 
NAND >U0ISCH1 ^SEI^ 5101 OHJEh OHM MS AND 71I0IS, NOR 7|0|S, XOT 71I0IS §2| CJ^ feEt Til 
01 SS Olg^UE OIIEEI H 01301 <29?^l(170) 5» Oflg« d|S>y(167)2J rHI^j ^ r LoVj g LJ€Hii 

~ fcB|2h U 2J2J feE|( ^fg rHighj )§ &?\ feEl TllOISOil tJ^*^S^l, 

MFAM(600)2* D^7hX|2| SHS feEJ2i Highj 5! O-Ow] fe ^ 3921 

2f W@ ^ S 01^ ^^Ch. 

<c-4. yis>3^ ^ssh> 

<C-4-1. §^| ^> 

E HISjHS TDSSKh MRAM (700)21 ©HES UEf^Q. E 38011 EAI^ fciffif iTOI 

^1(700)8 nfflSI MRAM S 01301(185)3 ^leKM n?H2J (HISEI 3 CHZD0IS(1861~186n)3 
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a ^^2002-0065323 

msei & ofaoiaciasot wis m&, ^ mram s oiaom85)^ ^4^1 siE£(i89)2i mi e^wi 3 

^si ^ All 73101 SIS RRS1 S! H2 B^Of ^ 82 flCH RRW22K ^4* 

21 HIE<3(183)2| Hi E^Ofl S^S g Q1 flCH SIS CRV1 S! WI2 EftUN S**S @ 5>^/?l 

2 E2 HOI ifs CRW2M 3M1 2iQ. 

nan, 2| MRAM 013101(185)03 CHESKH, EAIttn U P3Q0II S^EI^ ftfl21 OilSEI 3 0131 
01 fie|fi(1911-191iD)OI tffl*1£|CH SO. 

5E«, **421 AMD *|0|e(AJM g£g P3Q: 181)21 S^Oif 2» Oil 2! HI §Ld (184)01 2^901 »Q. 
a, WIS] dlM£(184)2J 7H4= MRAM « 013101(185)21 d|Eg2J 7H^08 g» 

naa a uaai s^£Ki9ii~i9Wn)2i> ^21 nasi diEd084)i>2j iw^oi^ waa « oisioi 

£U1911~191m) S 01 W£J diE£](l84)2| 3W# gj^S tVE 2£]^2J ATC) 7flOie(SQ 3 

aaa: i82p> ^ s^eih, 3 s^oi s fli ^ncn as crang aim HiM3<i83)oi] 

a«IOI SICK 01 AIM UIH£ (183)01 2* MRAM S 013101(185)21 S1E20I BD. 

«^2j aih ess uaia (i8i)2j n\ a« s*^ 011221 3 oiaioi3(i86i>oi aisdtoi «h*i=j 
oiiasi 4 aaoa wadaoDoi s^sioi so. 

3£IH. AIM Q2Q (181)21 m S3 *I421 AND 7flO|S(IH!S! §€I CISCI: 

180)21 geiOfl 2^1^ g£« bl^(187)l MS] g£g OaQ(l80)2| g^Oil S^£JDi SICK 

OflSEI €! 0131013 <yei?^(:901~190n)^ dlM ai( |87)2I~ HH^OIH. SKfe J2*1EIE€| HH 

X15KH SO. 

ee, o# ouaa gi oiaoi^E dusbi m oieaoiaaseniu sszj- sm, ^ **^2i aim as 

S P3Q(18l)0fl g^SOl, ^4£J AIM 352 P3CH(181)£ 03221 W2flOI3 d^M S 

^SICH SO. 

irnaa & CHe«oi5(iffii^i86n) zphhi chssk)I imaa g oimois fl®ifl(i9oi-igoh)oi HHxiai 

2, Oiiaei m Oi£flOI5<1861^l86n)(HI 2R- S^SI^ *M*2J AIM C|SQ(181)2J 7312 gjqs ^ 

UIS£!(187)S e*£2| IHI2J □3QJ(180)°J s^Ofl S^EJCH 2iQ. 

a, ^4:21 Qfloj egg PSa(l80)S OlEa^ d^2(I88)01| S^£JCH SID. 

<C-4-2. s» 

OI9h MRAM(7Q0)2| l^Oi! DiSfOI ^S^P. 

Wiaa OiaOI2(1861-186n)S DflSei ^ 0131013 3 e JJ£!(l90l~19Gn)0fl 2J$8 CHh: §hU^ 
ii^EIJl, D1I2EI & 01^013(1861-16^) LH21 MRAM 1 013101(185)^ IHaa i! 013101 2^2 

(19ll-191m)EHI 215» 

IHS£I ^ OIEIIOI5(1861-18Sn)2J £ 37^ Ol^ofCH MRAM (600)31- OfeWIOIH. Cfl^ S 

Qiiaa ^ CHeuoi ^ejd(i9ii»h one! biM^(i84)2j *m?f ifgtras, ^t^i oiiaa a chso 

01 '^^(1911)21- miei HIE£1(184)(H1 S^CJS AND >i|0is (182PI- 3 §&{OiJ S^S AIM tl1S£)(183) 

m &^5i*j-ci. 

01 ^ t (Hjoj b|E^(184)2J eeOll^ MRAM M OiaiOI(185)# ?^o^ MRAM *I2J gHO| 

5ixi s^pi w^m. h^h ^ oiaioioii UH2i hie^ou ^ mram §ai 
^ oa^ ihi a a m envois ^^^(1901)21- gs^ bi^oe?^ mu^i- &^t^i9. s-^tF 

a Dliaa ^| CH3I0I2 ^^(1901)2i- i^l U|e^(187)(HI Q^EI= AND 7ilO|M(181)^ 3 0^(H1 S 
EHI2J dlSd(184)# 

01 3^, fc|S£K187)2J eWOfl^ OH 2 a ^ 0IM0I2(1861 - 186n)# ^oh^ MRAM 3 

oiafloi (185)21 gifoi m&m wm\. ^4=21 ooaa ^ oiaoiaoii 1^ UH21 biM^oii sioH 

mram 2^ohe ^^Ofl b|o| BIS a) (HI 5»^l~ gHOI CH3| 

COejAi> b|EAi(l83)n|- ?JE^(189) AfCIM b1^/i# 7fl#Sfo|-Xl ggH2| MRAMOfl H|SH 

MPAM «J CH2110I ?Hi21 ^40il HiSlolOt a^oh= 21^°^ OHJSK Dfl2EI ^ CH310I3 7H^2J «4=(HI dl 
31*101 !Ws&H2. idl ^ISW 4= SiD. 

a, 01^- ^AIDg 30U1^ *I2<3 S blMd ^^1 DISK* SI ^l#S*^ «IOfl imO\ 

SXi^. OIM itMIOI £ia*1 SI HI^2J ^ $|E£! 3 HIEAjoj och« Tjj^ 

^ oHE SQ. JIEm XflgU-^^, ^dl 232J 3! MRAM 21 

<D. ^AIOII 4> 

<s ^aioiisj mm> 

S 21 ^AlOfi 4011 t&a MRAMS SjSJEKWAJ iT45tt OISWI, ^^2J MRAM ^2J 71 2j CflOIHM 

^ >i£joH= ^sas 

<D-I. -SSI ^> 

2 393 6 »92| ^AlOII 40fl CCKS MRAM(800)2| mm UEH-H~ AfAiSOO. 2 390ttAj, ^2 S^oh 
?I1 HHxIS! S12^(1. 2. 3) ^WAl i^l£s U1M>3(4. 5, 6)01 ^2 StSo^ W^EJH, SI2£ 3 
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uim£ mm jisiai^ *i hsqh mrah m MC7^gacH mram m chesoi mcais ^g&KH sick 

MRAH ^ (C2J £ 13 OieSfOI gSSKS ^EI3 gg£ gejSWIEh MRAH 3 MCg ^&of£ £ 

^i^jb#2i oixi *!Aj±2i mrs t^xs sAiti- urn uoi ^ $i££2i 33- ««oick 

nan, mram « oiaioi rots mz\ws.m sissei ict hh*jsioi sick 

ej^Ei ife =^ mm g^ra q^sioi, si££o~3)oi sssej^ £tm as 

sjck 

°J«E1 ID2J gf 2«§ ^ B4f£S ^ SJ= oj^H S£(£AI3W S*g)0il S 

^SIDI 2iH, 2]^Ei 1D0U 2^2J HFS^Stfl, IDS g£1Mf°i S^Oll I^Sfe AJ- 

71I2J BVff 4> 2iir £|Oi SICK ^ °i^E1 IEKHI 2JSH S|E3(t~3) 

01 2^1- 3, MRAM a MCs rfciS ^A^*j|#2J 0|A| c JjA|^ g^Oil 7J2J £S|ffHl 

SICK 

[KML MAM ^ OiffllOl HCA12J IQW g Um CHgHCH. CflO|E12| uir £?K SU" 7IS© ^ 

*Kr S^0fl= otOjEi ^£ 3j^^E1 oj^EI IDS £S S4?# SBIH, ^ofe 7fc*ICHI 

^W«M§^ gJVS iJXilSI 4* SID. 

£, £ 33011 A1£ SS2J E2J#, 3tS3g2| g OtEfiOW £A|E|0l 2173 Eh *S2|- §2| AjO|2S~ 01 

(Hi 38 0HJCK 

ID, SI££!C1~3), HI e/^ ( 4 ~6) §2f 2| £xD£! AK3I= 7IXH, H*112J SS»7HfflXI 

EICH SJAI2K £ 390UAIS E2J5j£S SAIM gefSUl SICK 

£*h £ 330Ufe, £S2J E2|^, 33E1 ID2J 2£J2J H|*j= ffiAM 3 TO101 MCA12J IIlAlMCf 3711 U 
EH.HH 2iAI°K OlOfl tJ"S£l~ 2£ OHJCK 

SE*h, MRAM M M« ^30fl glU, Wl^ M3 E 30^ OlSofOI 25 API E1^ Sti" 

# 7^01^ ofU^ AF7I Ei^ ^>J3 §CK MM ^CH£ 

23 API Ely SAPI A^iM ^HoMI, AHS^/yiA^x-U/A^g^ DflSBI 

'JOiaS ^CK 

£E^, £jG!Ete ^r=S SXhSils2l 0IAI SIAI^SI g«OI gtl^fe 4^ Si^ 210)3 3^ 

^01 OfUCHE gCK 

017IA1, £ 39Qfl^2J A-A£!(H|Ai2J E^E°] £ 40-£ 42e 0|g^^ MAN (800)21 §^0fl CHSFOt ^StJ- 
CK ££, 2jQ|Ei ID2J 3il 01^1^, g^2J £ 39£f^ fflXI^ UEHHH SiCK 

£ 40^ 1^ ^71 ^6H^ ^Ql^ LieimH SiQ. £ 4C0fl £AI^ bh2h ^01 MRAM ^ MC^ pn 

CK3I2H PN2J A^ofl Qa g*>(MTJ)0| «H»S ^ V I3 SiCh. 01^/^(5) §^2J MRAM 

^ MCe ^S ^AHSXa #(22)2| ^5! £S# 5fA§ «p^hH SII2, h5RW4 

M MC2i ^2 tfffUl SiD. 3EIH, S! S^" 7IS 

SEH, a^SEi ID71- CH7l'2i ^EHWIAi^ oj«Ei ID^ SA]£|CN SICK 0|Gfl [C[EK 21^24 h:0|2Sg 7* 

E^iot f^AM i oieiioi MCAm a^fe sum ^itia. 

£ 41£ ^'1- ^ ^EH2J ^Qie UEHHI1 SICF. ^ ^71 >J2:7h 2J^JE1 SISQfl S^EiS, 

El IGOil Xfl! ^2J 2^71- ±sjy t a^iS LhEKdi b«f ^01 ^ XF>87h aatH>. 01 OH, 

2JG3E1 ID2] SIXI7I- °i^E1 LH^2J A^7|- SI^S 2^7h ^0173 21^25 A^g 

HTc?"e3 ^CK 

0\7\M, ±?\m UEUHE ^51 £ 41 5 ^ tl<2, ZlHi LH^OS S«*2J 

XI-7IILHI ejofl £^ MRAM g MC2J i,^^#(22)2J ^S0| £A|(H| D«01E17h 

^TiSCK 

£ 42^ gi^ 7IS ^EH2| ^Q|# LhEfLHIl SiCK ^ 712 £127^ °|GiE1 SISOfl 2^513, oj^ 
El lOOil m &tm£ ^CH2| AU2 ^tf^S 2)^7}- ±sj} t St^iS LEfyj Ut2f ^01 5te gJtf2J 73-71! 

7h w«fia. 

0171 AK 7I2J^ UEHH= ±B SSP# £ 42 § 5^ gtFSS 5f3. SJ^Ei LH^Oil 5^ »tfH| 

A^OII 2J5B £^ MRAM ^ «C2J ^A^X8#(22)2J ^301 SAIOII *^SH2, QU0IE171- g^t|- 
01 7ISSCK 

<o-2. . 

M4^2J mm y J2J 7J21 G10IEM £71 ^ OlOIEIfl glJ*lC» 7l^cf3 2^, ^£^3f HI 

fflMM *raicH£ oi£ea^ ii^^oi 71^ moiEie ^ti ^ 71^5^ ^ohai^ a^^i asm, 

SEtt 4:tll 3^£ 3Q. 

B AfAINOfl 2|t? MRAMOfl/dS- ^>2J MRAM ^2J CI01&19 ±7f 7|gJ^- 4= Si7l HH 

SOU, EhAI^Oll 4= S'^Dl, £EtT, Sl^EH lOOfl 2JM s:§5?o S x^g ^A5A|9|7| QBSOU. £U| 

a«4S 3D. 

<0-3. a«0fl> 

MRAM IU2J 712! dlOIBg £7i S=s 7|^7| ^^HAj^ £1C|E1 0I2I2J Xflg 1 ^ 

4=£ 2iD- 

£ 43^ 5 ^AlCfl 42J e^ODSAI MRAM (900)2J S3 =?&m U£W!CK £, £ 43011 Al^, ^S^J 
S2|^ 4*54^21 MRAM ^ 013101 MCA2^ UEfLH^ SiA12f, a 2] AKll^ 015 CHI ^SEJ~ 3£S 01- 
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UD. 

E 43011 EAItf VW 901. MRAM {| 01301 MCA22J gftM C0OIH2I B& IrEHA] blSfl FBL 

8 s£HAI *IE£ FWLg 2iQ. 

^S|A| bl^S FBL 31 B9AI SIEd R5LS 2^ blMS BL1 B $1ES SL10I HHBS S3 S^M 

CHg3H3l tfXIEIJi, £ 4301IAi= 0\bz S ^£01 £ICH 2iQ. 

£ 430MS &E2 W.12I £¥HA| tilMS BL10I a^lc £101 2JH, SIES WL1 B B1SS 

BL121 HW?!2| SS AK3HHI MRAM gj MCT UH*I£JCH 2iQ. 

3EIH, S31AI *IEfi FIDL£ *IE£ VL12I S^Ofl, fiaiAl HI MS FBL£ til MS BL1°| £»M KHSIEJOi 
HQ. E, E 43011 Al= 2l^2J g2HA| bl^s FBLt Hgsjog ±tfiiaiOt UBLHH SICK 

E 430i|Ajej A-AS S B-BS0fA12J E 44 B E 450f| ZfZf UEfcSCK 

E 45011 EAI*!" UhSF SOI MRAM MC^ pn Btt Q0I2E PN2J #J£0| TOI EIU S£KMTJ)0l HH*J*l ? 

0IEI- 90L MRAM «| CH£i0| MCA2SI £«H)0 ™EHAI blSS FBL 2 13IAI H|M<3 FWLM HHOTHI, BB 4: 
71 BB 3I£01IA1£ S2HAI tilSS FBL B SEHAI 9JES FBUHI £g S«f2| §125^1, a 

^ wam mc£] s-^ai^°j ^st saiim east aws «m7i tt°«n as- ^ 55£ B 

E, 1EHAI bl^s FBL B M3iA| SIES FWL(H1AH B? -KH *s US' *J*H gEI^ BffSI gftp 

8. MRAM ^ MCOU , Wm UI0|E12j ^Ti S?s ^ISl t!IT M HIES BL 5! SIES M S^SI 

mm satm 

EE, HimS FBL B 33 A| *|ES FWL£ ^ ?H|sBE ^12, «L^°^ ^?d|ttlE 5Q. 

I^the X^b 3^1011 biais^i HH£<NL ^01 §£13. t^SiOiehE 

mo. 

E, s2HAJ HI^At FBL a gfflAI 3!E£ FWL2i g>^ OlgmOJ, ^OOll °JoH H^l^ XFTfll B" 

^M9\~ ^oi etsAi^i^ oi nasi- 2^21 stth w ^ 2io. 

EH, 4:71 ^ S ^1" »^ ^EH> ^ M2HAI bIMS Fa Si #£HAI ^Ed FWL 

2J Al^ 1EHAI bIMS FBL M2HAI 5MES FWLH S^i-W, 2J^2| STiOfl 

±Q\zim ivmm mram ^ oiefioi mca2m shj^ iweo. 

E, 01^ ^Stl" MRAM (900)011 MS MRAM g 012001 MCA2e olU 5r v ~ UEKKTI^ MRAM *] OifllOl 

e ^ ^2ohaie yy^ci. g?\ mbamoqoa^ai e *m EAitich. 

E 46011 EAIH Um ^OL MRAM(900A)(HIA1S m^S] MRAM ^ CH3I0I MCA2?^ DHM^^SS UH^iaOl 2i 
13, MhWt m OiaiOl MCA22J bHSOll CH§o&^, MRAM ^ CHaOI MCA25J <gsm CIIOIEi°l 73 

Eli *m SSB #2HAI tilEAi GBL SI #WAI $IES DH^^SS HH^SUl SIQ. 

ig^ eSHAI dS^Ai ®l Si gEHAI Bflfl.^ E 43011 EAl^ 1EHAI til MS FBL S) M2HAJ 

?JES FtVL2f ^H, £S£ ^SfoCTSh* ^4=2] MRAM ^ OtfilQI HCA2WI AFg£PI 

tlfl^Oll &^oYH SiQf. 

E, 01^ &**y MEHAl idlMS FBL S MEHAI ?4ES FKfL. MfflAI bIMS GBL 9 M2HAI 

3IE2 6VL2I XilCH t|MS E 27, E 31. E 330UA1 tfi S^/7ia XD! ^1CH 5|S RR91, tU 5^/ 

PIS 7312 HI 01 SIS RRtf2, S 2 5.^/712 »1 XflCH SIS CRM, ^ S12 ^IICH SIS CJW2^ Af 

§oHE #Q- 

EH, E 46M EAJH NRAM(900A)^ BOL MRAM M 01^01 MCA23 Ste =?^(H1AIS ^71 « 

~ '^^ 7I2J24 Dl^OI SIS MRAM M CHEfiOl MCA22I- §SH S S tS0«Ai2J ti|S^ MRAM & 01 

eilOl MCAZOHAiE 7h^^OI Si^I ttSSOil, ibl 2Wg Al^ ^S^, E 34- E 38^ OIS 

ttO\ £SH ?JHS, Hies, ?1ISS^ ^IES, ?ll#Sei bIMSSJ 7I^S} Ah£€ 

MEHAI bl^S GBL 2! 2^ ^£HAI glES GU 5JSSBE #Q. 

<E. ^AIOII 5> 

<& ^AI0||2| 

B gAIOII 501 IQB MRAM ^ 21^ El SI- ?H5HA|E12J LC SS^ Oie^hOl Ef?M 2JA|0iesm. ^CH 

E It! D\^\ 71^ QI0IE12J ^71^011 Ol^ohS ^S^S 

<e-i. g* ^> 

E 4?s a £A|0tl 5011 CDS MRAM(1000)2J ^1 LhERHS ESOIO. E 470HAJ MRAM ^ 

OjaOl UCA3SJ ^HJ b|Efl BLI2j ^| B-Ofl SEI^^AI MUX10I S^£|J3, ^12 B¥fHI SEI#«IAI 

WUX27I- S^EIOl E*h, 3E*j WL124 ^1 B^OHS EEliei \U^I- X3SEJZ2, ^ 
E£ BIL1 zt^ej «2 Bi?0flS NMOS M^AI^EI QNIOI S^EICH 2iQ. 

E*t ^ElM^Al MUX11HIS til^^ BLI2J ^^011 CHgehDj $^|sj ^->2J M40S OgHXI^EI QMIOI 

S^fEIH, ^ NMOS ^?HA1^£1 ^ S=01l~ JHUHAIE-j CPIOI S^HOI 2iD. 

Eti", ^Eie^JAI MUX2S 2PH21 bIMS BL10I CH^^ ei^EI 10101 S^EIE^ =?£S\Q\ 1 

2^Jo^ ^E|#qAi NUX201IS bl£S BL12| #^°J §«HHI ^S&fe o, qEi , 0 | 0 , 

74-23 



PAGE 28/1 15 * RCVD AT 5*4/2005 3:30:37 PM CEastem Daylight Time] * 8VR:USPTO-EFXRF-1/5 ' DN18:8729306 * CSID: 5032744622 * DURATION (mm-ss):4*40 



05/04/05 11:47 FAX 5032744622 



MARGER JOHNSON 



11)029 



v ^ 2002-0065323 



01 

3 WICK 
<E-2. SSI 

Qgog . MRAH(1000)°J S^Oil CHS KM «S»D. S, OlWNAIfe Um$ BUM BLIa 3 

^ej oi=2il^# ^ZfiVB QU01 gBJEIjl, #7! 3E£ UL1GI 3£ EH l« ^ 

Qgoa /dej CH C £II^ 5*^^ H|E<3 BL10I EEg«!Ai MUXIOi SIM a^SIJl, #71 2^ d[§d 

ESI i^ia "la al T?or oiiM* muxzoh sssck qi as, ^E\m^M mux2wi °m, *w 

b|Md BLIaOil 2^5J= 2^E1 IDIOI d^£IH, 713 SI? 1*3 <WU737h Sl^Ei ID! §01 
fiSSCh 

I'M 7IS gS ! □ I £7J d c 4 Sl^tf BLlbDil sen, Eft I.-SAI JTOI«T ^ SICK 

01 l^f BE«qA| IMC13 UICH 2i= ?HHBA|E1 CP I CHI 3§f£A< 3195101. QAI HEIM^A! 

mux i a muk2h 33*011 s^&ssai aai^ss a sjoiee 7iem © ^ 2iO. 

ioilff bmTs £s toeih, ^4=21 nmk egxi^Ei qnis sina um 3H i»* § 

El.fe EKU3M S0OIS!O. 
<E-3. STS 2T2f> 

012- aw sol biMd BLioiAisj 71 a sum a^ia 101 a ^hbhaiei cpisj lc §23 oiwi- 

01 E|AH3llt,^SAN, 7IS A|2J 4U| ^ SiO. 

<E-4. «^WI> 

s *}A|0ll*J B4J0QSAI, EL 48W MRAM(UOO)S| S3 UEItfO. MRAM(1100)MAIS £ 47011 £AJ 

& Iw'oOOOr^ ?3 AM. MRAM 3 CHSIOI MCA32J ^^2J ?4E^ VL12J W E^Oil ^E|^!A1 MUX301 
S^SUl, ^12 E^Oil lEI^AJ MUX47I- E^&Oi SiQ. 

££*^ ^EIs^AI rtUX30il^ 19L1SJ ?H^Dil CHSSJOt NHOS ^ajXI^EI QK10I 

E^ilL NMQS BEHTq^B QUI ^ 2^(HI£ 5H5HAIE1 CP27F S^EICM S»Ch 

£EtT, BEISSSA1 MUX4^ 23II2J £JE£ ffiLIOil CHSJOI SH-f^J cjqEI ID2PF S^EI^a 7^901 2i2. g 
^EJM^'AI MUX40il~ ^4=^ UIMd ISLI2] #^ ^"MHI 7H^2J SJ^Ei 1^ S^l 

CH 2iQ. 

lf:AM(1100)0|AJ^ BL1CHIA12J 713 O^IEK jyD|^9 ^jSI 

^ eT^Ei 102 ^ 5HUHAIE1 CP2S| LC gSI OlgofCfl E|A|OI^ 4= SLU, 7IS 3^ ±d|Ofl 7l2.lofe 

fiE, 2i^Ei ID2 S! 3HHAIE1 CP2SJ LC §20il 2Jt]" M2I ^ASL= A^SSS. 101 ^ 
CPI2J LC EIAK3IM DI^7hA|0|7l UJI^Oil «^Q. 

Sti-, oiejEH 101 ^ ?H IBAlEi CPI, °J^E1 102 S ffllHAIEJ CP20ilA1 ^0151= CHoJiAl^ SEI^q 

Ad MUX! ~ MUX40A £2I£! SB.«ie! S^tS 5IS&H 2|S|| fi^SD. 

oiqEI ID1 a 1D2SA1£, OflM §3, M&m ±m\M «^ ^mO|^ 01 

£ 47 3! £ £Altt SSIOIH, LC OlgSK* 713 S#2J £|A|-0|#3 £2^" 4* Si^ 

2?.0|S ^71 ^00 OhLID. 

<F. ^Aiog 6> 

<S ^A|(W2| e§> 

a g^oj ^ A , Ki 5^ [[ffe ^3eQ AI-SM ^3 AF7I Ei^ StKMTJ)0| £1^ Q#3tOI 

tioi sii^ ttcf. 

«F-1. 715 

£ 49^ B ^'A|(K1 50il LU# 7^531 7(5^ E^S LfEHdQ. £ 49£H)AI, 7|& SB2| 

^9 220il ^El^ d"^ v ^ £EJ^ SaR g2i I LI 01 ffl^lEIH, n ^lOfl, *Ofi = ^ 
UIMdOl £1^ £^l# HL10I bH^IEIOI 2iO- 

EJO# MLiBJ ^-^OilH HI 12^ J2^E^I rvg g^ii ^ ^El^# SF1 S HIH^ H^£^ g 

=M ^ ^EI5# SF27t S|#£|CH SiQ. 01 2sS pn StJ" D0I2H7F SQ. 

nan, ^iei2# sf2^i ^og^ >i£iH7i- std7|- ^^sm, 
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STD gOflS *O0 MTJ7h El£ HHSiEIOt 2iD. 

^, OKHS^EI £A1QisL «q3(Pt)£3 ^gElir BSS# TPL NI..F8.3 SiiiSOIS *7| SA- 

SH* \FLm $m 4»). MhsJeuSS » *H33I# AFL(9| 10mn), CoFe N!..Fe»2l id 

^2Ei£ BWM* FFL(^ =J1 dm). AlA<>3 ?2£1£ HHEI01* T8L *f 2n»°l 
CoFe£r en 20nm2J Ni ft1 Fe»2| D*St£3 ?£E|~ ±*£ FWL PtS ^gEI£ 

shqje* C L°1 fiWffi- SOU Sl££j S£ BIM^O! Q£ £iU^ WL^h HH*IEJIL Sl^Ofl^ 

oiem ftgso 7i5ri erase, MS 7^ ssaxiiM o^ai 013*101, we #3 OSS 01 S gfj 

^IlEiyl^ Mil SB £ 39011 SAItt SS MRAM fl OiaOl NCA19 v«ir * SICK 

9ol Sra^w^ #71 jbSS 7©# oi5tt°2u, s«r ga^ 7ie© suira. n ^ 
oi dm ^ ttWi !feVi% * am mam m * 2iQ. 

<F-3. w^D||> 

£ 50£ SOKSiticon On Insulator) 71321 ?S *W AR20I pn 3tt POI££ a HTJ^h S£ 0*a»l 
XhSi-il 7IS1 UEKSCh 

£ BOOH/d^r ££15 7I3 SB #00 flHH tffflSi- BX?h HIxIEIjI, QHi! tfir^ BX^I SOI© SIT* UH*IEIOi 
la 3311* SOI* SI ShU £ Al HSEAIB 213U- P*^01 BHXIEIOI SO. 

cf ni a* go,^ a. MM QMH- Ely St^OI El^ 0-*S»OI ^3 ^Sl^ 71 SOI LI- SOI 7IB ^Oi 
SSI TlfidK! ^ 712? av M KifeToBE SCH7I- EIS 7l^2f ^^i 712?. 

(hi ^seit^i s^eo. 

tC^KM, S S^OM- CHtati- 71 £M ^filSJ D*^§ ^ A}2*fl 7|5> 

<6. ^AIOU 7> 

s ^ao, at^ou 70|| [D/ g | ffi AMS 7l?°i ^3 ^Otl ^ 71s ttS ^1 ti£EIOi 21^ ^ 

<6-1. S« 

^ai. a ^AlOim^ WOl^ ^S3PI £ BlOfi gEHSI SS^tei 7t^ 
£ UEi-ttiD. 

£ 510AA1, DII2E1 £9 012801(31)3 S3 3ISSAI ^ Oj^^ bHnj(31). S C|3Q(32), ^ B^/71EJ 
ll> l 11(33) « Sffl(34)T ^ D3D(35) S *! 2^/7iS ?3CH aS(3Q7t CHI SSI a Olfli 

01(31) ^^ICHI HHaIEICH SICK 




CD0IE12J 3^'aHEJ§ tSol— CPU(Mlcro processor: 4))M ^tilSrH SID. 
^2H£| 7|5? (Rie MS DRAM, SRAM % EEPRQM gOU^ Dfl2a ^ OJ^QIOfl MO^ETf £g 

fPI *loL 9.^1 7IB2J =£3 ^Ofl §^ Sill. DiSHI ^ 0i£j|0|7|- ^ 7(s 

Z> e^tl- 7IB2I ^Oi| ^^£|CH SiSiQ. 

Cfl7|Ai, £ 52^ S ^|Aj«l d}E MRAM(1200)2| M^SS LfEMQ. 

£ 52(H) MRAM 1 OiSIOI W:fe MRAM S 01^01 MCA«1 ^ SIS, ^. | S^vSPJSP' A 

co> i s-^/7is noi as ot, y oiEai^ Him rab, *s dsd rd s ts e^/7ia hioi ms. rrw 

UHaJ SfcHBSlOi HHaIEICH SICK 

SE. Sa M# #3 £ 26M OlSofOI *g*L U WAW n - ^ 3 7te 

M^CHI CH7t|A1^ gEH^J ^£SI ™mi 0^7hX|0|7l Ifflgftil ^^feKlh. 

<G-2. fi2f> 
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XI StS. 4:a}£A1£ Pn 2£J" D0|2E°ia 5ttfK?l US Oil. S^OI 7IE2I 2*3 agon 

-sae 3^ OHJD. 

MR AM fl CHEDOi MCA 0121 21 A MRAM S OifllOl KCA2J JttS §*M3 I *W 

U * 21D. 
<6-3. 2^0fl> 

£53sa £A|0fl2l gtJODSAI HRAH(1300)SJ if£S UEK*1D. 

£ 53011 EAltt bf2f ^Oj N*AM(1300)0IAIS MRAM g CHe«OI MCA7h ^ £|£ S 2» 7IS 3301 *S2 
£! ^ S3Q0U 2fcHS2SI01 UHa-|£]0| 2tO. 

0121- SOL WAN 2) 01 £1101 MCA2K 5® sj£ 9 ^ 7lfe V»Sj I sOfl J 
CHHI01 MCA21 W» WU 3712J £ih 93, BM * 2L33& & 

*| M0|0^£| fiejfiE ^ SID. 

<H. gAIOfl B> 

<s gAIOI|2| HS> 

S ^S2J £A|Ofl 8011 C0# '4RAM£ MRAM 3 DIZflOlSL MRAM 3 CH«tO|2| ^ US S ^ 71^ ^J|§ 
iTHsj r&£a S23 *HL S SgSAi «HJS| H*WW MCP(Mult» Chip Packa9e)2J ^EH 

3 tBg^fe 2t§ tJO. 

<AiS> 

MRAM 'J CH2U012] ^ SIS 3! 71s g^oj JQ|2 A|2J 5101 SE£ 1000~I200'C 2E0II2, 

S3i!>erE3 Pie .^H>fl 3Sftt= 3*2 £521 ^O|0fl 2|t» = tf^lWI SCH 
3d 400-700X 3E£] BH£ SSOilAH MRAM 3 013101 g ^SSUl SID. 

3 UH^OH, MRAM2I SB£ SSOilAiSr 3301 S**KM e 01LKM H|gO| S3cl|7t 

i awTo l few ss w«i « oiooisF. mram a 01010121 ^ sis 3 ^ ^i^ ^^hsj 

H^ifl g°g ^ 52#SA1 stLiSI UU51A1011 ^>y^ MRAM0I9 ^71 S^fl^ «8^2J ^ 

0|*h MCP HRAMfi MM m\. ^A|08 8011 CD^ MRAM(2000)2J ^£0U CHSh 

<H-1. 1EH21 MCP ^SOil 0l5fO|> 

a^Jil S^IM 22*^f^ y-5.^1 g2i ^ESSAL gffl, QFP(Quad Flat Package) 7 1- OI§£|H 2i2tXI 

5p(Chip sTze Pack age)7^l# AltPI M^o[H SiD. 01 (ffP&ll HI^H Sti! sjs ^S* 

9^0171 [ffi^Ofl, SCH LSlLf PC(Personal Compute r)g DRAM §011 OISSIH SIQ. 

E 54^ e2H2] CSP°1 ^HJ UBHO. £ 54&U1, «^1 el (122)^ H,^ti2| IB?IXI 

(129)2J LH^OH ^flU, y £ifi ij(122)B| OfiH Hi AJWIOIdSIC 123)011 ^iU IO^EIOi il¥ 

i:s^B asaoi sick 

5BA!«[0Id^(123)^ l«J^ei5^0|U tfgstelEie^ §2J ^^ElU, IHAIIHI Old SK 123)011 

i" ^i^5F Si Ska s(&® &^ h& * a^(i32)oi inAiHioid^(i23) 

W7Ia{; uH^TtH (129)i 7H^fe 712(134)011 SJ^fi H^SD. ^71 HE 71B<134)2j 

(125) ^ 2^ ^ = (127)71- UHxltlCH SID. 

??,^ 71^(13*)^ ^mig gH(i25) a ay a=(i2?)g lh^ ^^ou S7i^^s s 

s^oj an At (130, 131 ?J"B 2iLK 
LH" aH£!(130, 13I)S 593 7IS>(134)2J LH^€ ^ ^3 ^(H! fflXIS ?HB1CH »( 124)01 2^EI 

ch ?m. ^oii ^§o£ uhs> ^oi, imo\ §^(i24)^ us ^on hhajs ^7i hh^csbem sti- 
^>ii- 2^r*(i33)M slick <yH s^e- s=(i27)s^Ei2j 27i d's^ lh^ aid (130) si 

7HBIOI 124)^1 IflEOil E^SUCH SA^ S S^(132)# m (122)01 ^li^D. S^T 

#(133)^ ?HEICH iM(124)3f «fr£a 3(t22)e S*l*tQ. E, E 54011^ EAimH 2iA1 ffla 
CH S^(124)s 7te(134)2tE OB a*TS0fl S*r£101 SICK 

Etl", A13 7ISK134)2| LHHOfl^ E«IS ^?S£I^ *HK 3^(126)01 QfllSIOI SID. nM 2^(12B)2J 
£301IAi a ^au« ^} AR | Ej^g Ol^H. Lil^ tH<y (133)01 ^hffij 3^(126)011 S^SW S^2AI 
4: 7H^S ^ 5101 2iD. £ 54^ 4lBI 2^(126)21 Tflqi^ HESK= ^Ad0tAi2J B 

^71 7H^?¥^ irh^^S UEHHJ1 SID. 
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*HD 3=(126)s m\B EE(125) 3! LH^ HH£(131)g §51 3£ I2S51 

ih* aa (law 271 bioi^g 3!§ &ats- 4= so. 
a*h gsm sm22Hi i^ams^ ?Haoi §si24> 91 ^9 %m s^(i26b)oi hh^em sick 

*H LH¥ HH£(131)0fl S7i3^S S^SDI SSI S*l SSSP-. 

KM S^(126b)^ HISSES SM^(135)0I.HH«SI0I SICK ^ S»2«I35)S ^£*fi S(122) 

Eh S3 21EKI34) A10I2I 715^ *!CK 

g&j ^o^ 135 )oj agH^ ^OIXEh £j (122)2] 52X1^21- ?HEJ01 11(124) AfOI 

(124) ah)i(hi was zsw %e*o\ assist, ^nw swra^g^ s^oi s*ea. 

SMWt l&^^7lfs(HIA4^ ^SeiOl % *H W * S!= SHOT XISOICK 

S&. e^Stl S(!22)]fr §^ S®2t(135)2Fej S*TH3= Ofl^AI 4*1 SOI A^SCK S7bfc£ 1*2 

g-ttjosi sasj 2f 2.?xio e ej do em km, gas?} 33 sme^ ^ c 3.1x10*012. ai*! a^r 

a2J 7*7* ST7I II1SW1, 3 g^M 4 SICK 

ejE*H IH7IX1CH1A1, EOT 4=21 eCH^ I17IXJ2J S1IAI917I *I*U^ LH¥ UH£0l UCH732, £E 

M25)7MiuiEidi sld s& esS mo&mxw imw Aioi2j a §«oi axiu, 2713 

21 £!£l£OI JTOfilfe 2§ gtflSPI *1*H £^5K135)0I wm\0\ SICK 

^sa s^(i26)2j an, 2^(126)^ lh^ uh^(i31)m Hfer 

(125) 011 Q^ilOi SID. 3£IH, yHi ^(125)= a*S Btf « 54J27)S L fi 3iS 
£S maaOl, ^2 ^ S = (127)^ LH^ HH^03a)OI Sl^ S7|SJ b:0|2SM ^ 

^aiu)~ 7i mm siCK a, sai~ ^srshxi^. ^sig afer g^(i25) s d£ a^m atr^ 

(12?)- UH^OI HSMa DO B£(HI S^SCh 

£ 59W AjW ehUe] «3TOCia7) LKOil 3;H5J ttSSI S(lC2a, 102b, 102c)OI SSEJ01 ^X! 
(106)S ^gtlOi SiCh. 

SjaiSA-L ffl-Sfl Sdffia, 102c)0i SRAM, ^Sfl! SJ(102b)0| MSAI EEPROMOIQ. 

^ S*£t-« S AK)I^ LH^- HH<5( 109)011 21511 2^51H. £i^2h2| 271^ S^s 2h0lffl(112)M S^H 
21^ 2l££!(113)0i1 2JSR Oi^Oi^Q. 

OlEItt 0HJ-2J UH7IA1M ofLf^i g^o| ^ §^ 9^0fl 

LHofOI ffiQ &s M aa §im ^ SiQ. 3^71 UJIS01L SEH BWOil CHej-01 4^R7F SQ. 

aeiLK qfp^ g biea b^oi pixiii, £*h aEi?oi h:Oi^M 2-71 ^on «^ s 

HI 301 SSHD. 

0121- 1TOI CSPS oHS QFPS sH£ ^S^EK3! S!H. ££*K MFtfWOIIAI^ 21 ¥ A}?5]2] ^ 
^fdl02j ^201 ^£J^ ^ S-ZI^" im7h ^7171 Hfl^Ofl. gEHSI 5871X1 OTHS XH§m ^ 

2?Ch. 

<H-2. ^1 ^> 

0I*K S 5S~£ Oie^KK SIAIOfl 8011 Ctfg MPAM(2D00)21 ^^0{J CHsfOI ^StJCK 

£ 56£ f-mM(2D0O)2J S 57^ MRAM(2000)M m^OllAi £ S3 LhEKiiQ. 

£ 565 £ 5701 A3 A-A^OilAiSJ UEH-HH SiCK 

E 56011 EAiti" tJ^ SOK MRAI4 ^ 01MOI2J ?Q SJS S ^ 715 M^-I 5t^fe B^K8 S!(122>S 
ttiaSOKNU/ej,) ^21 H^Xfiei Sxllg ^«2] ^ffilSHI SHBOil ^E]01 SICK 

£01131 SHB2J XlfiSAI, 003 §2 MRAM na£| ^011 OISEI^ ^XJ«fll2F SS*CTU, 3MD B 

^X1#m ?fe S»«aiSA| ffl^SOl £1011 >r&19£0|(suP8rii«llay)(NokNi^Fe»)« 0|g-oR£ ^CK 
^Oj ^ 2OT2*fl= S^? X^SSAi 7l^m, ^2| 271 7171011 g 7^£ 2i7| IIBSOI, M 

A^OI ^ 2OT£*B7h d^BlO-. ili^^OILh ^fflSSOL Mn^n* §2J IBhOISe 01 S^Al 
71= JBSOICK 

tHfl!74l SHB2J LH^3O0^ §7>±« Stf^S ^51= ^ ^5^1(235)01 WX|£J01 SiO. S> 
s^(235)8 S( 122)31- ftMM SHB£F2j e^a &5l*h= 71^# ZtCK 

SHB£ 3 S^1^7F Sl^ 2I¥ =2ilS¥(237)2>, 2J¥ E211S^(237)2J &m m^o[~ 

^S-(238)BK SU^ 5.91^^(237)^ O^^ &m ID^ffe o^e(236)^ ^d»K3t =?25JDK ST 
SfSf(235)g ^£K23B) S 21^ =MS¥(237)2| LH90D HHx|£10l S!D. 

SEt^, &^S(236)O0= 7HW7I- ^^liiH, ^71 7W^m ^(122)011 S^S Ul¥ HH^ (130)01 £h 

EJ01 SiCK 
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M9mws)= mm srag 4*feraioi 52.^21 oism ^ 371012. *mn shb«- m?ixi(i29)2i ih*i 

AHDlOil^ Oif=AI 4*73 ^2| r>X|S 4*|JH (128)71- UHxISJCH 2iD. 

a?IW(l29)S| )HW= 733 715(1 34) Oil 2|*| ffl^Q. #71 733 715034)21 g»£ 

MeiOIDIE §2| 13XBS ^ElOt, 3 21^011 3*J> ^3011= ^4>2J m\& ffltt 95(125) 9 d 
2 2£§ fflfeT ^ = (127CT W*1£101 SICK SE. 313 7I5(134)£ ?HE|CH Sm(124)0|L> SM^5<236) 

eon £ss e^eoh si«f ussd. 

733 7I5(13I)£ *HI§ @U g=(125) 9 d2 S£§ Btt g£(127)g LH¥2J ?SOfl 27|5j£S S 
^*2J LH¥ W£(130, 131 )s ?>H 

LH^ HHd(130, 131)^ 733 715(134)21 LH3# ^3 gOfl IMS 3HEID1 98(124)011 Q^EJ 

£H M*IHj1, LH¥ H£(131)S ?HBICH HM(124) HH*IEIOi 2i£ HUE 9 S^l BH^ gftfl XM 
XII SHB2J 8^5(236)01] 2713 S^£I01 2iQ. 

£*>, LHV HH£(131)S 733 7|5(134)2J UI^OB OH 2 2 £*!!£ *£5J= *■ 3^(126)011 a7l*!£S 

g^SOl SID. a, *H 3^(126)21 ^£A| HHd(130, 131)21- cjg LHOfi 8m= 
2^ 0HJ7I UBSQfl, £ 5601A13 IIW^S UEfLHH SID. 

£, »H E^<126)£ 5121 3?£ 2*15 LH" Wfi(13D)0| 2l*2| 071 M)l*§ ST 

S<122)2] £JS» &73-7F El = S 2^(132)£ ^BJCH §1(124) £KHI 3*1EID{ 2fe jQIECH 
S^EIH, #71 ?HEIOi SS(1Z4) £01 IHEiySICH SIS Ul> 2^ 9 071 
e*H LH" HH*!(130)0fl 07R2S 2^5101 SiCK £, LH^ UH2(130)8 d£ S£@ B=<127)M 
g^ElOi SID. 

«y bho2?is 21^2* lh^2) ^san am 071 di^ej ^1 tswi ^ bwijs, 

MT. £ 57W1 EAIW tim ^01 ^SflS SkT «=(125)^ dfi SfeT S5(1?7)g SfiiMfS^ «H 

XI HOI SiD. 

££, «^(i27) 9 str ^=(i25)& ^13 715(134)011 7^hxis ¥^ 7i 

5KDH3 S£)2S 7ISM 2JH, ^filg ^5(125)^ S= 17H& 

7^bt;i^ §e(e sfesr 4= siq. 

<H-3. ^> 

£ 58-E 621 C|§5hOI MRAM(2C00)2| 7H^fCHl CHfttD! ^S^Q. S£ t 5. 58- 

62^ HRAM( 2000)5] S^l^^S LlEFttJ £ 56011 SEAI^ S^Wl 2!^ 

OHJQ. 

£ 580SA1 733 7I£^(!34)HJ ^^01! ?H£10f 1^(124)01 S^IH- 5HE1CH ^M(124) em ^ 
(223)01 S^£ICH 

§ai ^5^(223)^ S|AR Ol^H, ?HE101 1^(124)011 ^XIS £R(219)2J HHXI M 

HHXI901 SIO. 2^e|(223)(Hl^ ^(224)01 ^SEICH 2iH, ^(224) 

LHDfl= ^58xil SHB24 *^e(236)(£E 56)01 UHxISOl ?dO. S(224) LHWl 5(236)01 ffl^ll ^ 
£ 6421 (a), £ 642J (b)(H! £Alt!CK 

£AI~ ^^5^1^, SSOflAi S(22d)# ^giiUl SHB2J 21^ =£1IS^(237)(£ 46)7F UH 

sisich, ^5(236)oii a^aa. 

£, S.^9|(223)0I ^ARI OI^H 2i71 UBSHL £ 530il £AltT 9 V^fOllAI D^7|- 

13X113 ?HSi01 S#(I24) ^Ofl BH^IE li 3^(219)^ LH^ HH^(130)# SfeT 
(127)011 a^SD. 

££, ?H£ICH 1M(124) ^ Hi 3^(219) 9 LH" HH^(130)# SJStCT uHEiytT^S^, 2f ^52f 3| 
SI 3^2f£J 4= SiP-. 

.^HEICH §#(124)0113 Wm 3^(219) 21011 a^S(133)0l BHtlElOl 21Q. a«r#(133)^ » 

£J9 S(I22)m ^301 lM(124)2h S^7I W 20IQ. 

Cf^^S, 5 59IHI £A|Et ^SOiiAi, tfSM S(122)2| ^ £ 2=01 ?HS|CH §e(124)2J 2f n# S^Ofl 

arsai s(122>m emm, s^(i33)i« siot sts» a(i22)# usskk 

£ 60B £ 59011 SAItL^ ^£H2J 733 71 5(1 34 )S ^SAIEI ^£HM UEHHH 2^12, 733 715(134)03^ 
mqi^ gu «^ ^3(211)01 HHXltlCH SIP-. LH^ HH£!(I30, 131)(£ 56 ^ 
^ ^3(211)21 LH^30il SSJtS °iH. ^2J SSOilAi gfeT g= ^5 ^79(211) LH^ ^fef gH7h DHS 
uJ3, ^=21- LH¥ HHd(l30, 131)01 2)7l^g S^ElTll £!Q. ^ HtT CHd £SS ^£1 
DIM OI^H£ =Q. 

£ 61S ay 3= ^9(211) £M g£(12?) 9 SfcT a=(125)g HH*I£> 

^EH# UEHHH SiQ-. 

3E13, S^o J -(235)(£ 5S)# LH^OO ^ m\M SHB01IA1 S(122)g ffl^*V m. tl^OI 2i 

2 S7H71- Sa7IT3(129)lHl 6»9*Hl, ZROI 4^XJ ^2J ^S^l^ ^Q^^S^I, £ 62011 £A|*> um 
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0I7IAI, £ 63, E 642J (<0 9 £ 64SJ (b)M OISSHDI . .*HBXB SHBM W^PSEft 8*1 & 

31*1(223)21 SSQilAJ B S»Ch £, E 63tr E 5608 A|2J B-B20|A|£J BS U 

ERHH, £ S42J (a) 3! £ 642J (b)£ £ 630UAI2J 9 D-D£*0flA|2| BE ^0 UERH2 SIQ. 

E 630H SAIti" US* SOI, 31*B(236)£ g^Ofl «2| ?H WJ OPS JJfe^tSSL 

7c| 3 7I£K134)*MHI£ n®B BE(125)0fl S7l«t£S S^o^ SJAfZf U*2| ftB S^(126)<£ 

56)01 HHStSO. E, ttE 3^(126)21 W *M!8(236)S| 2I« *J^2F CH^f ^ofQ. 

t E> -gj &S^(223)S *Hf» S«2| SSXI^l LH* 9 Xi^Oil HHSIEIH, E*J- 33 25^(235) 

(E 56 &S)OI XW9 SHB£! LH4 23X000 HHAJEIOi 371 UBSM , «(231)1» S(232)0« 1\ 

<H-4. ffiW> 

OI# '«9tt ^AlOO 80fl OfE MRAM (2000)0)1 2»ra, MRAM «| OOTIt &EM «<122)S W 

eich «t cooia^ xa7issi& ^§ tvntr 3D. 

SEfth §B| &2J9»-(223)0| SHM SHB2J 3«X|£J IH& 9 2I4O0 BHxISIH, »a« SHB2J LX«Oilc 

a^W235)0l tiH*|£IOi 371 HB^tHL MRAM (2000>h **tf*= 7|5(DKH SE)2J S£ 
MOISOil 2I*S*E12| §e»0| tt£j| S(t22)tf 7fflWfe 3H« *3V 4 SICK 

<H-5, B^W l> 

E, 0|# ^St! 1 MRAH (2OOO)00AI^ gS^fe s!£ oRJSAI UEKOTSh E KOI! £A|*> 

MRAM (21 00)111' gTOL MRAM g 010IO|£| SIS 9 71^ g^O! ^EXfl £J(l22a)(£lS 

301 MRAM OiatOlM StJtfe »£*0 S(l22b)W7l 71^1 g)M S^Sfe «flE 
SJEXU S(122a)^ ^3 Oil S S^s ?d|SHl, «^EJ3 S(122a)H> fiSSI El(122b)£ SWZW «H*I 
& ?H£ICH §g(124b) «SJ 2!^ 9 ®?\ HH^Oil 2»H 2^3Q. SSh, BJE3 S(122a)j» &Effl 

S(i22b)^ a«r*(i33)oi 2i*B a*r asaa. 

E. ^SEM S(122a)2h i!2 S^g ©feT SS(t27)S^2| 3?|3$£J E 650U EA» ffl-E^ 3(12 

2)3J- AjS ^fe K ^ = ':i27)2f2J S^HJ §S§to, ?HE|Oi 1^(124)01 SiejOi §M(124a)SS £101 

3^ S 0I2IS MRAM(2000)Hh §^op| UH^Ofl SSS ^^fLO. 

E^, ^EXli S(122a)2f ^E5Ei ^(122b)S a W t^S UH^WIE SQ. 3 S^Oil^ ^E31 g 

(122b)2| «fS0i| K^M HHxIse #Q. 

E*», &E«I a(122a)2l- &EMI g(122b)B2| Sfc^ ^OIE SOil MRAM ^ CHM0I7I HH»£10i 3 

E 65011 EA|*> MRAM(2100)OOAfe MRAM M 01H10I2I US 9 71s ^^0| &E«| S 

(!22a)Sh MRtti ^ CHaOlM 5*^^ ^Exfl S(122b)M C&^ttfS fll^^ £^SK?I OflSOfl, ^E 

ei mm nair ^fi7h an, JH7H2i «s sem ^sisis ^ aa. ersa S(i22a, 122b) 

s X1l5uh7l CUSOil, SIS S*2EI01 Al^M B^s" ^ 3D. 

<H-6. 3^011 2> 

E 560il EAI&- MRAM (2000)011 Ai^ ^« SHB2J SlfiS i>^Hg»ll- 0l§o 1-3^1 ^> 3 CH£! lr(Oiail)M 
20-30ato(ii.% IrMh 2!%mgJ$m 0IS«fl£ D^K|2| ^?l*0. 

S£t*, E 86011 EAItT MRAM(2200)2F 90L ^1181 SHB1- i>^fl|(l36a)2J- &2OTgM(l36b)»2| 

^ ^5*HE §Q. 3 ^3 7IB(134) S2i *>M 2^(126)E 0F*h7WS 2>^*ll(126a)2f ^ 

S"Ah3^(12Bb)2i Cl#e|aS ^»Ch. E, Q#9^ £SJ 49I0H ^SEIAl ^^Q. 

B 9SfMI [[>E H?\ 7|2| S^l&il SJOIE oHJSJ XPI Ely S^OL 2>^ifl#2| JO0t 

01X1 9|AI£7h ^4^21 bl^d 9 ^^1 ?JEd2J 3^ ttWI CH*K)I 40-45* 2J 2|EM 
^E^ UH xlEICH 371 UHSOiL 7IEJ ^^3Ells2| ^ ^oh>ii ^ 

35. A|2i 4rBI XI ?m 4: 3Q. 

& mm w\ ?m s^oii ^s, 73-71 ei^ s^i sbooai & «^hiai oixi ^ai^oii mm 

«90l 01X1 ^Al^Oil 5|iflSfe EMQ- 301X|E^ ^£101 371 ICISOfl, ^^(Kl 7I3*& 01^ 

^oii 2151 oixi ^M^e Sofe 2ioi goioixm, oixi ^ai^7i- ^sra^ as ^xnr ^ 30. 

E ITSOil CC|# Xh7| 7|S| S*lOfl All 9 3912 2^ 4=ENHI S|o| UIS^2| 7H1 1 9 7312 B¥= S11 

3?^ Xfl2 2£ias S2*hO| S^" ^ 371 DlSOll, U|M>30fi ?f ©^2] 4= 3H. XF71 

Ely SfJSl XFsh ^tm ^2hA|?| QIOIEISJ 7I30IU 4:7i7F 7^BSD. 

& srsoii mm m\ 71^ gwioa c&ss, *ui 9 3912 a& es^sj ^i~^4 mos msxi^ 

E1S 101° Oil. ^I27h goioflaa. 

S ITS Oil CCfg ^71 7|S| 9XIQ0 g& ES^OI Lm m 9 ^312 MOS EgjXI^ElS 

^^ohH. *fl2 S^h ES^OI P>E m 9 ^4 MOS MSIXI^EIS ^g*K7l UHS01L 731 9 HI2 

K0S &|HXJ>:Eiej 9! »3 9 HI4 MOS SgHXI^Eiei *|^2| HIGH 3^ (HI S ^8101IAi a ST 01 
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;= s^tHi ro-ss 7K?l 7iei sreiOfl Qsg, Mi S M2 KOS miSXliaej Ml 53^ AH3L XiJ3 2 
,^ EffiLc&i «i s aw M *F» jA^JhW H5. MS HQS EffljixBe ZfZJ- :?d|8KQ St 




M ICIS XK>I ?|2) 5*1 Oil *^2| O02SI €1 da Oil ?fe ; SIOJ AI. . 5 





« q^m tos x^i 7|2? gxioi c&29, -tHs ^akshssj a^pi- mo\vt 013 °-ui£j§ n> 
IbiIsT aonw m§±^wm imvt* 2^1 msw, ba^khiaisj *isi7r7r**BSQ. 

a E K S0il [[>s W7I 71^ 3*I(HI [&ag. SS*J2J 2)SJE<(W| °f*H TOTS* STtf 




a «^0i| [q* API 71^1 2tf|Dy [D-eg, Qj |a£J *j OKSOW OHMSI^SS HHaIS API 71^ 

E^f slowf MHHAI Sma a H2HAI *JHd£ ^*SJ QflSBi ^ Oi£U0I^J W€# CUEr DH^Sj^M 

5^E«twwl^alw ; ofea a oiaora aioieii si? ±ti *s a it $ spi m 

SOL E*AEHMA|2| £37} 7fe«B51Q. 




a USUil CCfB API 7i<3 -5X|(M BI^^OilAISi 7IS 3S?g EIAK3ISWI W 

e irsoi cue api pis* ^tioii [&§g ( si^ou^ 71a sp^ eiAioiwPi si** 

e ran cos api 71^ 3*101 ose, SLas am lhchi ssoie *iusj esai gs 

^Di£ *m2| API Ei£ S*« 5&ttK=r OfiSEI %mM J&\ £1^ S*2J w w 

51^ am of I*e y»sm! OIOIEP? Xfl7ISa^ 31 »W ^ S!CK 

& ^«0{| CD€ XVPI 71 ej S*|Ofl Ojag, SjCHS ^^2J ^ESI SOI flfl SI H12 °Jt9 ^ 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' \ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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